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INFORMATION SERVICE (NTIS) 
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Regular service (703) 487-4650 
RUSH service (800) 336-4700 
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Subscription orders (703) 487-4630 
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OCLC (Command: NTI, NTI) 

ORBIT (Command: Order NTIS) 

STN (Command: Order NTI) 


OTHER ASSISTANCE 

For general information (703) 487-4600 
For help in identifying a title for sale (703) 487-4780 
For help in tracing an order (703) 487-4660 
For help with NTIS Deposit Accounts (703) 487-4064 
Federal Computer Products Center (703) 487-4763 
Licensing Government-owned inventions (703) 487-4732 


For a FREE copy of the NTIS Products & Services Catalog, please write or call 
(703) 487-4650 and ask for catalog number PR-827. 





ABOUT NTIS 


As a cornerstone of the technological publishing structure in 
the United States, the National Technical Information Service 
(NTIS) is a key participant in the development of advanced 
information products and services for the achievement of U.S. 
productivity and industrial innovation goals in the 1980’s. 

NTIS, an agency of the U.S. Department of Commerce, is the 
central source for the public sale of U.S. Government-sponsored 
research, development, and engineering reports, and for sales 
of foreign technical reports and other analyses prepared by 
national and local government agencies and their contractors 
or grantees. 

And, it is the central source for: 

federally generated machine processable data files 
and software; 
licensing U.S. Government-owned patents. 

NTIS manages the: 

Center for the Utilization of Federal Technology 
(CUFT), which alerts U.S. industry to specially select- 
ed technology having immediate practical value; 
Federal Software Exchange Center, for the exchange 
of computer software among Federal agencies, with 
public availability through NTIS. 

Consequently, NTIS is one of the world’s leading processors 
of specialty information. 

The NTIS information collection is approaching two million 
titles, several hundred thousand of which contain foreign tech- 
nology or foreign marketing information. All are permanently 
available for sale, either directly from 80,000 titles in shelf 
stock or from microform master copies of documents that are 
less in demand. Annually, NTIS supplies its customers with 
more than six million documents and microforms, shipping 
about 24,000 information items daily. 


— 


Full summaries of current U.S. and foreign research reports 
and other specialized information, in hundreds of subject cat- 
egories, are published regularly by NTIS in a wide variety of 
newsletters, journals, and indexes, and in a variety of sub- 
scription formats for other Federal agencies. The complete 
texts of the technical reports cited are sold in paper and 
microform. 

Some 60,000 new technical reports of completed research 
are added annually to the NT/S Bibliographic Database. Any- 
one seeking the latest technical reports or wanting to compile 
unique subject groups of abstracts may search the NT/S Bibli- 
ographic Database online using the services of vendors or 
organizations that maintain the NTIS database for public use. 
The whole database in machine readable form may be leased 
directly from NTIS. 

Bibliographies containing summaries of current research 
from worldwide information sources are available as NTIS 
Published Searches® and cover over 3,000 topical subject areas. 

Customers with well defined continuing interests may sub- 
scribe to a standing order microfiche service (SRIM) which 
enables them to automatically receive the full texts of only 
those documents relating to their individual requirements. 

NTIS sells its technical information products and services 
under the provisions of Title 15 of the U.S. Code (1151-7). The 
law established a clearinghouse for scientific, technical, and 
engineering information within the Department of Commerce 
and directed that it be self-supporting. 

NTIS, therefore, is a unique Government agency supported 
by its customers. All costs, such as salaries, manufacturing, 
information acquisition, marketing and postage, are paid from 
sales income; not from tax-supported congressional appro- 
priations, certain developmental programs excepted. 
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HOW TO ORDER 


Availability 


NTIS announces reports supplied from ‘many sources; copies 
of most items, but not all, are available from NTIS. Some reports 
must be obtained from other sources and those are noted. 

In the Reports Announcements section (the first section of 
GRA&l), each bibliographic entry shows where the document 
may be obtained. NTIS shows such information in two places 
in its citations—a short, primary entry on the first line of the 
citation to the right of the NTIS order number, and a second- 
ary entry that immediately precedes the abstract. 

Reports available from NTIS have various price codes, 
actual prices, or the word “Subscription” or “Standing Order” 
printed in the primary availability statement. Reports not 
available from NTIS have the words “Not Available NTIS” 
printed there. 


Not Available NTIS 


To find where to order reports listed as “Not Available NTIS,” 
look at the entry just before the abstract for the secondary 
availability statement. There are a variety of statements on 
availability varying from an entry that tells where the report 
was published to specific ordering instructions such as “Paper 


_ copy available from ERIC Document Reproduction Service.”’ 
When NTIS can supply specific ordering instructions, it does 
so. However, when such information is not available to NTIS, 
contact your local librarian, who may be able to help you. 


Paper and Microfiche Copies, Tapes and Diskettes 


If the primary availability statement is a price code entry such 
as “PC AO1,” you can place your order directly with NTIS. A 
report may be available in paper copy (PC) or microfiche (MF) 
or both; if both forms are available, price codes will be given 
for both PC and MF. Software programs and datafiles are 
available as tapes (T) or diskettes (D). To determine the 
current price, consult the price-code table printed on the 
outside back cover of the most current issue of GRA&I. Then, 
please use the order form bound into GRA&l, or a copy, to 
place your order. Be sure to include the NTIS order number, 
the quantity, form, and the order fulfillment options you want— 
eg, magnetic tape mode. 


Media Code 


GAR, the three letters at the end of the NTIS order numbers, is 
a media code which has been assigned to help NTIS’ market- 
ing efforts. Please include this code when ordering. 





Delivery 
Options 


Express 


Rush 


NTIS DELIVERY AND ORDERING OPTIONS 


Sales Desk Business Hours: 7:45 a.m. - 5:00 p.m. Eastern Standard Time 


NTIS In-house 
Processing 


Class of 
Delivery 


Guaranteed? 
24 hours 


Guaranteed? 


Overnight’ 
Courier 


First Class 


Phone Numbers 


(800) 336-4700 
VA (703) 487-4700 


(800) 336-4700 


Service 
Charge 


$22.00 
Per Item 


$12.00 


24 hours 


Guaranteed? 
24 hours 


or equivalent 
Customer Pickup 
8:30-5:00 


First Class 
or equivalent 


Regular® 
2-3 days 


Stocked Reports 


VA (703) 487-4700 


(800) 336-4700 
VA (703) 487-4700 


Per Item 


$12.00 
Per Item 


$3.00 
Handling Fee 
Per Order 


(703) 487-4650 


‘Express Order Service guarantees overnight delivery. Express orders received by 1 p.m. (EST) on any working day are in your hands by 3 p.m. 


(local time) the following working day for reports in stock. 


?Express and Rush Order Services guarantee same day processing on reports in stock and 24-hour processing on reports requiring printing. 
Toll free ordering is available for express and rush orders. All express and rush orders require NTIS Deposit Account, American Express, VISA, 
or MasterCard. Standard $3.00 handling fee is waived on all express and rush orders, QuikSERVICE, or pickup at NTIS. 

’Regular handling for reports not in stock (requiring reproduction) normally takes 2 to 8 days to process. 


Ordering Options Available 24 Hours a Day 


89-9405 or 64617 

(703) 321-8547 

DIALOG (Command: Dialorder) 
ORBIT (Command: Order NTIS) 


Telex: 
Telecopier or Facsimile: 
Online: 


STN International (Command: Order NTI) 


OCLC (Command NTI, NTI) 


NTIS/QuikSERVICE 
Call (703) 487-4770 for details. 


Code-A-Phone: (703) 487-4650 
Available after business hours and 
weekends to record your orders only 


NOTE: Whether you request Express Order, Rush Order, or Regular service, your orders always receive our best attention. NTIS is required by law to recover costs, 


and every order is important to us. 


HOW TO USE GOVERNMENT REPORTS 
ANNOUNCEMENTS & INDEXES 


Arrangement of Citations 


Bibliographic entries in this journal are arranged by NTIS sub- 
ject classification. This scheme uses 38 broad subject catego- 
ries which are further separated into over 350 subcategories. 
The full bibliographic citation is given only once in the report 
announcements section under its primary NTIS category. There 
are no cross references except in the indexes. Within a sub- 
category, entries are listed alphanumerically by the NTIS order 
number. 


Access Points 


There are several ways to determine where a particular topic 
or citation is in GRA&I. The titles of the broad subject catego- 


ries are listed on pages iv and v. Also, subject category and 
subcategory titles are used as running heads on each page of 
the Reports Announcements section of the journal. In the body 
of the journal, each entry is assigned a six digit abstract number 
which appears in italics above the report accession number. 
The digit on the extreme left indicates the year that the item is 
announced (for example 900,001 will be the first one for 1989). 
The abstract numbers run consecutively from the first issue 
each year through the last. Specific citations can be located by 
searching the indexes by keyword, personal author name, 
corporate author name, contract number, grant number, report 
number, or NTIS order number. The abstract number of the 
main entry in the Reports Announcement section is given with 
each index entry. 





NTIS SUBJECT CATEGORY AND 
SUBCATEGORY STRUCTURE 


Administration & Management 


Subcategories: Inventory Control; Management Information Systems; 
Management Practice; Personnel Management, Labor Relations & Man- 
power Studies; Productivity; Public Administration & Government; Research 
Program Administration & Technology Transfer; General. 


Aeronautics & Aerodynamics 


Subcategories: Aerodynamics; Aeronautics; Aircraft; Avionics; Parachutes & 
Decelerators; Test Facilities & Equipment; General. 


Agriculture & Food 


Subcategories: Agricultural Chemistry; Agricultural Economics; Agricultural 
Equipment, Facilities & Operations; Agriculture Resource Surveys; Agron- 
omy, Horticulture & Plant Pathology; Animal Husbandry & Veterinary Medi- 
cine; Fisheries & Aquaculture; Food Technology; General. 


Astronomy & Astrophysics 


Subcategories: Astrogeology; Astronomy & Celestial Mechanics; Astrophys- 
ics; Cosmic Ray Research; General. 


Atmospheric Sciences 


Subcategories: Aeronomy; Dynamic Meteorology; Meteorological Data 
Collection, Analysis & Weather Forecasting; Meteorological Instruments & 
Instrument Platforms; Physical Meteorology; Weather Modification; General. 


Behavior & Society 


Subcategories: Education, Law, & Humanities; International Relations; Job 
Training & Career Development; Psychology; Social Concerns; General. 


Biomedical Technology & Human Factors Engineering 


Subcategories: Biomedical Instrumentation & Bioengineering; Bionics & 
Artificial Intelligence; Human Factors Engineering; Life Support Systems; 
Protective Equipment; Prosthetics & Mechanical Organs; Tissue Preserva- 
tion & Storage; General. 


Building Industry Technology 


Subcategories: Architectural Design & Environmental Engineering; Build- 
ing Equipment, Furnishings, & Maintenance; Building Standards & Codes; 
Construction Management & Techniques; Construction Materials, Compo- 
nents, & Equipment; Structural Analyses; General. 


Business & Economics 


Subcategories: Banking & Finance; Consumer Affairs; Domestic Commerce, 
Marketing, & Economics; Foreign Industry Development & Economics; Interna- 
tional Commerce, Marketing, & Economics; Minority Enterprises; General. 


Chemistry 


Subcategories: Analytical Chemistry; Basic & Synthetic Chemistry; Indus- 
trial Chemistry & Chemical Process Engineering; Photo & Radiation Chem- 
istry; Physical & Theoretical Chemistry; Polymer Chemistry; General. 


Civil Engineering 
Subcategories: Civil Engineering; Construction Equipment, Materiais, & 
Supplies; Highway Engineering; Soil & Rock Mechanics; General. 


Combustion, Engines, & Propellants 


Subcategories: Combustion & Ignition; Electric & lon Propulsion; Fuel & 
Propellant Tanks; Jet & Gas Turbine Engines; Nuclear Propulsion; Recipro- 
cation & Rotating Combustion Engines; Rocket Engines & Motors; Rocket 
Propellants; General. 


Communication 


Subcategories: Common Carrier & Satellite; Communication & Information 
Theory; Graphics; Policies, Regulations, & Studies; Radio & Television Equip- 
ment; Sociopolitical; Verbal; General. 


Computers, Control & Information Theory 


Subcategories: Computer Hardware; Computer Software; Control Systems & 
Control Theory; Information Processing Standards; Information Theory; 
Pattern Recognition & Image Processing; General. 


Detection & Countermeasures 


Subcategories: Acoustic Detection; Electromagnetic & Acoustic Counter- 
measures; Infrared & Ultraviolet Detection; Magnetic Detection; Nuclear 
Explosion Detection; Optical Detection; Personnel Detection; Radiofrequency 
Detection; Seismic Detection; General. 


Electrotechnology 


Subcategories: Antennas; Circuits; Electromechanical Devices; Electron 
Tubes; Optoelectronic Devices & Systems; Power & Signal Transmission 
Devices; Resistive, Capacitive, & Inductive Components; Semiconductor 
Devices; General. 


Energy 


Subcategories: Batteries & Components; Electric Power Production; Elec- 
tric Power Transmission; Energy Policies, Regulations & Studies; Energy 
Use, Supply, & Demand; Engine Studies (Energy Related); Environmental 
Studies; Fuel Conversion Processes; Fuels; Geothermal Energy; Heating & 
Cooling Systems; Miscellaneous Energy Conversion & Storage; Policies, 
Regulations & Studies; Reserves; Selected Studies in Nuclear Technology; 
Solar Energy; General. 


Environmental Pollution & Control 


Subcategories: Air Pollution & Control; Environmental Health & Safety; 
Environmental Impact Statements; Noise Pollution & Control; Pesticides 
Pollution & Control; Radiation Pollution & Control; Solid Wastes Pollution & 
Control; Water Pollution & Control; General. 


Health Care 


Subcategories: Agency Administrative & Financial Management; Commu- 
nity & Population Characteristics; Data & Information Systems; Economics 
& Sociology; Environmental & Occupational Factors; Health Care Assess- 
ment & Quality Assurance; Health Care Delivery Organization & Administra- 
tion; Health Care Forecasting Methodology; Health Care Measurement Method- 
ology; Health Care Needs & Demands; Health Care Technology; Heaith Care 
Utilization; Health Delivery Plans, Projects & Studies; Health Education & 
Manpower Training; Health-Related Costs; Health Resources; Health Serv- 
ices; Legislation & Regulations; Planning Methodology; General. 


Industrial & Mechanical Engineering 


Subcategories: Environmental Engineering; Hydraulic & Pneumatic Equip- 
ment; Industrial Safety Engineering; Job Environment; Laboratory & Test 
Facility Design & Operation; Manufacturing Processes & Materials Handling; 
Nondestructive Testing; Plant Design & Maintenance; Production Planning & 
Process Controls; Quality Control & Reliability; Tooling, Machinery, & Tools; 
General. 


Library & Information Sciences 


Subcategories: Information Systems; Marketing & User Services; Operations & 
Planning; Personnel; Reference Materiais; General. 


Manufacturing Technology 


Subcategories: Computer Aided Design (CAD); Computer Aided Manufac- 
turing (CAM); Computer Software; Domestic Commerce, Marketing, & Eco- 
nomics; Engineering Materials; Job Environment; Joining; Manufacturing, 
Planning, Processing & Control; Optics & Lasers; Plant Design & Mainte- 
nance; Productivity; Quality Control & Reliability; Research Program Adminis- 
tration & Technology Transfer; Robotics/ Robots; Tooling, Machinery, & 
Tools; Tribology; General. 





Materials Sciences 


Subcategories: Ablative Materials & Ablation; Adhesives & Sealants; Car- 
bon & Graphite; Ceramics, Refractories, & Glass; Coatings, Colorants, & 
Finishes; Composite Materials; Corrosion & Corrosion Inhibition; Elasto- 
mers; Fibers & Textiles; Iron & Iron Alloys; Lubricants & Hydraulic Fiuids; 
Materials Degradation & Fouling; Miscellaneous Materials; Nonferrous Metals & 
Alloys; Plastics; Refractory Metals & Alloys; Solvents, Cleaners, & Abra- 
sives; Wood & Paper Products; General. 


Mathematical Sciences 


Subcategories: Algebra, Analysis, Geometry, & Mathematical Logic; Operations 
Research; Statistical Analysis; General. 


Medicine & Biology 


Subcategories: Anatomy; Biochemistry; Botany; Clinical Chemistry; Clini- 
cal Medicine; Cytology, Genetics, & Molecular Biology; Dentistry; Ecology; 
Electrophysiology; mmunology; Microbiology; Nutrition; Occupational Thera- 
py, Physical Therapy, & Rehabilitation; Parasitology; Pathology; Pest Con- 
trol; Pharmacology & Pharmacological Chemistry; Physiology; Psychiatry; 
Public Health & Industrial Medicine; Radiobiology; Stress Physiology; 
Surgery; Toxicology; Zoology; General. 


Military Sciences 


Subcategories: Antiaircraft Defense Sytems; Antimissile Defense Sys- 
tems; Antisubmarine Warfare; Chemical, Biological, & Radiological War- 
fare; Logistics, Military Facilities, & Supplies; Military Intelligence; Military 
Operations, Strategy, & Tactics; Nuclear Warfare; Passive Defense Sys- 
tems; General. 


Missile Technology 


Subcategories: Air & Space-Launched Missiles; Missile Guidance & Con- 
trol Systems; Missile Launching & Support Systems; Missile Tracking Sys- 
tems; Missile Trajectories & Reentry Dynamics; Missile Warheads & Fuses; 
Surface-Launched Missiles; Underwater-Launched Missiles; General. 


Natural Resources & Earth Sciences 


Subcategories: Cartography; Forestry; Geology & Geophysics; Hydrology 
& Limnology; Mineral Industries; Natural Resource Management; Natural 
Resource Surveys; Snow, Ice, & Permafrost; Soil Sciences; General. 


Navigation, Guidance, & Control 


Subcategories: Control Devices & Equipment; Guidance Systems; Naviga- 
tion & Guidance System Components; Navigation Systems; General. 


Nuclear Science & Technology 


Subcategories: Fusion Device (Thermonuclear); Isotopes; Nuclear Auxillary 
Power Systems; Nuclear Explosions & Devices; Nuclear instrumentation; 
Radiation Shielding. Protection, & Safety; Radioactive Wastes & Radioactivity; 
Reactor Enginering & Nuclear Power Plants; Reactor Fuels & Fuel Processing; 
Reactor Materials; Reactor Physics; General. 


Ocean Technology & Engineering 


Subcategories: Biological Oceanography; Dynamic Oceanography; Hydrogra- 
phy; Marine Engineering; Marine Geophysics & Geology; Oceanographic 
Vessels, Instruments, & Platforms; Physical & Chemical Oceanography; 
Underwater Construction & Habitats; General. 


Ordnance 


Subcategories: Ammunition, Explosives, & Pyrotechnics; Armor; Bombs; 
Combat Vehicles; Detonations, Explosion Effects, & Ballistics; Fire Control 
& Bombing Systems; Guns; Rockets; Underwater Ordnance; General. 


Photography & Recording Devices 


Subcategories: Holography; Photographic Techniques & Equipment; Record- 
ing Devices; General. 


Physics 


Subcategories: Acoustics; Fluid Mechanics; Optics & Lasers; Piasma Physics; 
Radiofrequency Waves; Solid State Physics; Structural Mechanics; General. 


Problem-Solving Information For State & Local 
Governments 
Subcategories: Economic & Community Development; Energy; Environment; 


Finance; Human Resources; Police, Fire, & Emergency Services; Transpor- 
tation; General. 


Space Technology 


Subcategories: Astronautics; Extraterrestial Exploration; Manned Space- 
craft; Space Launch Vehicles & Support Equipment; Space Safety; Space- 
craft Trajectories & Flight Mechanics; Unmanned Spacecraft; General. 


Transportation 


Subcategories: Air Transportation; Global Navigation Systems; Marine & 
Waterway Transportation; Metropolitan Rail Transportation; Pipeline 
Transportation; Railroad Transportation; Road Transportation; Transpor- 
tation Safety; General. 


Urban & Regional Technology & Development 
Subcategories: Communications; Economic Studies; Emergency Services 
& Planning, Environmental Management & Planning; Fire Services, Law 
Enforcement, & Criminal Justice; Health Services; Housing; Recreation; 
Regional Administration & Planning; Social Services; Transportation & Traffic 
Planning; Urban Administration & Planning; General. 


The above 38 subject categories can be used in online 
searching of the NTIS Bibliographic Database. These 
categories allow the quick creation of online subject 
subsets. In addition, special categories are available 
for the online searching of Government inventions for 
Licensing and Foreign Technology. Either alphanumeric 
category codes or the titles can be used in creating 


subsets. 


For further information, request the free NTIS Subject Category 


Descriptions, PR-832. 
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NEWSLETTERS 


ABOUT 
PUBLISHED 
SEARCHES 


ABOUT 
PRODUCT 
FORMATS 


Abstract Newsletters announce in 26 subject categories summaries of most unclassified fed- 
erally funded research as it is completed and made available to the public. Abstracts of reports 
appear in as many categories as appropriate, and do so within a few weeks of their receipt 
from the originating agencies. Generally, the technical report summaries have been prepared 
by the author. The final issue of the year is a subject index containing up to 10 subject postings 
and an NTIS Order/Report Number index. The titles of newsletters available on subscription 
are: 


¢ Administration & Management Government Inventions for Licensing 
¢ Agriculture & Food Health Care 
¢ Behavior & Society Library & Information Sciences 
¢ Biomedical Technology & Manufacturing Technology 
Human Factors Engineering Materials Sciences 
¢ Building Industry Technology Medicine & Biology 
¢ Business & Economics Natural Resources & Earth Sciences 
¢ Chemistry Ocean Technology & Engineering 
¢ Civil Engineering Physics 
¢ Communication Problem-Solving Information for 
¢ Computers, Control & State & Local Governments 
Information Theory Transportation 
Electrotechnology Urban & Regional Technology 


Energy & Development 
Environmental Pollution & Control 


Foreign Technology 


All are weekly publications. For a price list and sample copies please write to Subscriptions, 
NTIS, Springfield, VA 22161. 


SRIM (Selected Research in Microfiche) is an automatic service shipped twice a month from 
NTIS to help you expand your coverage of U.S. Government research and development at a cost 
within reach of a modest information budget. You limit your expense by receiving complete 
research reports (not just abstracts) in microfiche, but only in the subject areas you select. You 
get the reports in microfiche without having to track down.a specific report and order it. For full 
control of your SRIM collection, you can order the quarterly index service (cumulated annually). 
For further details, telephone SRIM information (703) 487-4640 or write to NTIS. 


Published Searches® are bibliographies, with abstracts in most cases, prepared in anticipation 
of user’s needs. The NTIS Bibliographic Database, as well as international databases covering 
subjects from food sciences to pollution to management is the source for the bibliographies. To 
get a copy of the Master Catalog of Published Searches®, listing the more than 3,000 bibliogra- 
phies available, write to the Published Search Product Manager, NTIS. 


Products listed in GRA&I are available in a variety of formats. 

Paper copy (PC)—copies or reprints of the original report. 

Microfiche (MF)— 105 x 148.75 mm microfiche sheets (about 4 x 6 inches), 24X. 
Microfilm— 16mm and 35 mm. 

Magnetic tape—9 track recording modes. 

Floppy Diskette—for IBM-PC and compatible microcomputers. 
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ANNOUNCEMENTS NTIS 


The full bibliographic citations appear in this section; they are arranged by subject category and 
subcategory. Within each subcategory the reports are arranged alphanumerically by NTIS order 
number; the Ebcdic character set sort is used. 


DO NOT USE THE ABSTRACT NUMBER TO ORDER A DOCUMENT 


NTIS order number/Media code Availability/Price codes 


Corporate/Performing organization 


Personal authors 


Contract or grant number(s) 


ADMINISTRATION & 
MANAGEMENT 


Management Practice 


004,977 
AD-A212 863/5/GAR PC A04/MF A01 
Defense Logistics Agency, Alexandria, VA. 
Total Quality Management implementation Strate- 
gy: Directorate of Quality Assurance. 

lay 89, 56p 


This document describes the Directorate of Quality As- 
surance strategy for implementing TQM. It includes in- 
formation concerning TQM concepts, methodology for 
implementation, goals and execution. The primary goal 
of the DLA-Q implementation strategy is to focus on 
doing the job right the first time, on time, everytime, 
and continually improving the way we do that job. Key- 
words: Continuous process improvement, Facilitator 
qualifications. (KR) 


Report date 


SAMPLE ENTRY 


Subject Category 


Subcategory 


Abstract number 832,782 


BUILDING INDUSTRY TECHNOLOGY 


Structural Analyses 


PB88-176359/GAR PC A16/MF A01 


California Univ., Richmond. Earthquake 


Engineering Research Center. 


Report title 


Experimental Study of Seismic Response of 


R.C. Setback Buildings, 


Page count 
Report number(s) 


Abstract 


B. M. Shahrooz, and J. P. Moehle. Oct 87, 362p 
UCB/EERC-87/16, NSF/ENG-87041 
Grant NSF-CEE83-16662 


A 1/4-scale model of a two-bay, six-story reinforced 


concrete ductile moment resisting frame having 50 
percent setback at the mid-height was designed . . . 


004,978 
AD-A212 864/3/GAR PC A03/MF A01 


Defense Logistics Agency, Alexandria, VA. 
bier Quality Management Plan: Technical and Lo- 


Ray 89, 29p 


This document describes the TQM plan for DLA Tech- 
nical and Logistics Services. As a quality provider of 
technical and logistics services, the Directorate will im- 
plement TQM initiatives at Headquarters DLA and at 
functional counterparts in the Field. The plan requires 
continuous assessment of customer needs and a sys- 
tematic evaluation of the processes performed that 
contribute to customer satisfaction. Keywords: Contin- 
uous process improvement. (KR) 


004,979 

AD-A212 865/0/GAR 
Defense Logistics Agency, Alexandria, VA. 

Total Qua Management Implementing Plan: 
Office of Small and Disadvantaged Business Utili- 


zation. 

Jul 89, 8p 

This document describes the Office of Small and Dis- 
advanta: Business Utilization plans for implement- 
ing TQM. It contains a brief discussion of TQM con- 
cepts, methodology for implementation and goals. In 


addition to focusing on on internal improvements, DLA-U 
will provide TQM ation to potential small and dis- 


_PC A02/MF A01 


advantaged businesses as part of their implementation 
efforts. Keywords: Small business program; Continu- 
ous process improvements. (KR) 


004,980 


AD-A212 866/8/GAR _PC A01/MF A01 
Def Li A 


Jul 89, 5p 


This document describes the DLA Office of Congres- 
sional Affairs Total Quality Management implementing 
plan. The plan emphasizes five areas: Customer rela- 
tions, processes, measurement, awards, and training. 
The plan also includes specific improvement goals and 
piv i Keywords: Continuous process improve- 
ment. 


004,981 

AD-A212 867/6/GAR PC aces A01 
Defense Logistics Agency, Alexandria, V. 
Total Quality Management: Directorate es Contract 


Ma 

Jul 89, 18p 

This document describes the Directorate of Contract- 
ing M tt Total Quality ———— imple- 


5 plan. It includes a description of the TQM con- 
cept, the structure established to complement TQM 


1 





ADMINISTRATION & MANAGEMENT 
Management Practice 


and goals established by >on 
Management to implement TQM. TQM goals within the 
directorate focus on three primary areas: TQM training, 
harmonizing contract management policies and proce- 
dures with the TQM philosophy, and enhancing com- 
munication and f ick. Keywords: Continuous im- 
provement; Personnel training. (KR) 


the Directorate of Contract 


004,982 

AD-A212 868/4/GAR PC A03/MF A01 
Defense Logistics Agency, Alexandria, VA. 

Total Management Plan: Office of Public 
Aftairs. 


Jul 89, 15p 


This document describes the Office of Public Affairs 
TQM implementing plan. It includes a description of 

ree ts considered vital to TQM as it applies to 
DLA’s Public Affairs program: Our customers are our 
first concern, precise measureable goals and team- 
work. The document includes Public Affairs TQM goals 
and a methodology for accomplishment. Keywords: 
TQM publicity; Communication; Continuous process 
improvement. (KR) 


004,983 

AD-A212 869/2/GAR PC A03/MF A01 
Defense Logistics Agency, Alexandria, VA. 

Total Quality Management Implementation Plan of 
the DLA (Defense Logistics Agency) Office of 


Compirolier. 
Jun 89, 16p 


This document describes the DLA Office of Comptrol- 
ler TQM implementing plan. It includes TQM concepts, 
structure and me ology, goals, and milestones for 
implementation. The five goals contained in this docu- 
ment pertain to process improvemeni, participatory 
management/employee involvement, training and de- 
velopment, employee recognition and permeation of 
TQM. Keywords: Process improvement. (KR) 


004,984 

AD-A212 870/0/GAR PC A01/MF A01 
Defense Logistics Agency, Alexandria, VA. 

Total Quality a implementation Plan for 
Military Personnel Management. 

Sep 89, 5p 


This document describes the DLA Office of Military 
Personnel’s plan for pessoa gy rs The Office of 
Military Personnel will provide TQM orientation for 
each of its personnel and form process action teams 
to analyze and improve existing processes. Keywords: 
Continuous process improvement. (KR) 


004,985 


AD-A212 871/8/GAR 
Defense L 
Total Qual 


DLA-N. 
Jul 89, 3p 


PC A01/MF A01 
istics Agency, Alexandria, VA. 
Management Implementation Plan: 


This document is an outline of the Defense National 
Stockpile Center’s plan to implement TQM. It identifies 
an implementing approach consisting of five parts: De- 
velop TQM orientation and training, form TQM working 
groups, identify processes to study, implement solu- 
tions, recycle. Keywords: Continuous process im- 
provement. (KR) 


004,986 
AD-A212 872/6/GAR PC A02/MF A01 
— — hy he Agency, wo) VA. 
—— mplementing Plan: 
porn : Policy and Plans. . 
ui , 


This document describes the DLA Office of Policy and 
Plans Total Quality Management implementing plan. 
The Office of Policy and Plans is approaching TQM 
implementation in two dimensions. The Office will 
ensure that Agency-wide programs reflect the TQM 

i and produce tangible results. Within this 
Office, implementation will focus on process improve- 
(KR) Keywords: Continuous process improvement. 


004,987 


AD-A212 900/5/GAR PC A03/MF A01 
Defense Electronics Supply Center, Dayton, OH. 
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DESC (Defense Electronics Supply Center) Total 
Quality Management Plan. 
Apr 89, 24p 


This document discusses the implementation of TQM 
at the Defense Electronics Supply Center. It includes 
TQM concepts, methodology, goals and milestones. 
Keywords: Continuous process improvement; Train- 
ing. (KR) 


004,988 

AD-A212 901/3/GAR PC A03/MF A01 

— Industrial Plant Equipment Center, Memphis, 

DIPEC (Defense industrial Plant Equipment 

— Total Quality Management Implementation 
jan. 

Jul 89, 13p 


This document outlines the Defense Industrial Plant 
Equipment Center’s, concept and strategy for imple- 
menting TQM at all levels within the Command. It in- 
cludes a methodology for implementation, TQM goals 
and milestones. Keywords: Continuous process im- 
provement. (KR) 


004,989 

AD-A212 902/1/GAR PC A01/MF A01 
Defense Logistics Agency, Alexandria, VA. 

Supply Operations (DLA-O) Total Quality Manage- 
ment (TQM) Master Plan. 

Jul 89, 3p 


This document briefly outlines the DLA Directorate of 
Supply Operations plan to implement total quality man- 
agement. It seeks to provide better service to custom- 
ers at a lower cost through continuous process im- 
provement and commitment from everyone in the or- 
ganization. Keywords: TQM (Total Quality Manage- 
ment), Supply operations; Continuous process im- 
provement. (KR) 


004,990 

AD-A212 903/9/GAR PC A03/MF A01 
Defense Logistics Agency, Alexandria, VA. 

Total Quali Management (TQM) Master Plan: 
Contracting Directorate (DLA-P). 

Jul 89, 16p 


This document describes the Contracting Directorate 
TQM og apy oY It supplements and strongly 
endorses the DLA TQM Master Plan. The primary goal 
of the DLA-P TQM implementing plan is to develop a 
world-class DLA supplier base which will provide a 
completely dependable source of quality supplies and 
services at competitive prices to meet U.S. military re- 
quirements. Keywords: Acquisition; Continuous proc- 
ess improvement. (KR) 


004,991 

AD-A212 904/7/GAR PC A03/MF A01 
Defense General Supply Center, Richmond, VA. 

Total Quality Management Implementation Plan. 
Jun 89, 25p 


This document discusses the implementation of TQM 
by the Defense General rong Center and Defense 
Depot Richmond. It contains TQM concepts, method- 
ology, goals, milestones and a description of ongoing 
improvements efforts. The plan establishes short- 
range (1 year), mid-range (1-5 years), and long-range 
(5+ years) targets ay en to establish TQM as a 
way of life. Keywords: Continuous process improve- 
ment; Depot operations, Supply support. (KR) 


004,992 
AD-A212 905/4/GAR PC A02/MF A01 
Defense Industrial Supply Center, Philadelphia, PA. 
DISC (Defense Industrial Supply Center) TQM 
,* eo _ Management) Operations Plan. 

ul 89, 9p 


This document represents the continuance of the De- 
fense Industrial Supply Center implementation of Total 
Quality Management which began in 1986. It outlines 
how DISC intends to emphasize process improvement 
through the integration of all TQM initiates. Quality 
management at DISC prescribes defining quality 
through customer expectations, eliminating rework, 
data driven decision making, total employee involve- 
‘ Keywords: Continuous process improvements. 


004,993 
AD-A212 906/2/GAR PC A01/MF A01 


Defense Logistics Agency, Alexandria, VA. 

Office of Command Security Total Quality Manage- 
ment Pian. 

Jul 89, 5p 


This document briefly outlines the DLA Office of Com- 
mand Security TQM implementing plan. It identifies im- 
provement goals pertaining to security and outlines the 
Office of Command Security instruction for TQM imple- 
mentation. Keywords: TQM (Total Quality Manage- 
ment), DLA Office of Command Security, Continuous 
process improvement, Automatic data processing se- 
curity. (KR). 


004,994 


AD-A212 907/0/GAR PC A03/MF A01 
Defense Logistics Agency, Alexandria, VA. 

Office of General Counsel Total Quality Manage- 
ment Plan. 

Jul 89, 27p 


This document describes the Office of General Coun- 
sel TQM implementation plan. The Office of General 
Counsel will continually look at how legal services and 
support services are provided in order to meet the 
pes a | needs of DLA clients. The document dis- 
cusses TQM concepts and establishes goals for the 
Office of General Counsel. Keywords: Continuous 
process improvement, TQM Training. (KR) 


004,995 


AD-A212 908/8/GAR PC A03/MF A01 
— Technical Information Center, Alexandria, 


Total Quality Management implementation at the 
Defense Technical information Center. 
Sep 89, 28p 


This document discusses the implementation of TQM 
by the Defense Technical Information Center. It in- 
cludes TQM concepts, methodology, goals and mile- 
stones. The DTIC plan embraces the principles and 
supports the goals of the DLA TQM Master Plan, the 
DLA-S TQM Plan and productivity improvement pro- 


geome. Keywords: Continuous process improvement, 
llection and dissemination of TQM reports. (KR) 


004,996 


AD-A212 909/6/GAR PC A04/MF A01 
Defense Construction Supply Center, Columbus, OH. 
DCSC (Defense Construction Supply Center) Total 
Quality Management Master Plan. 

Jul 89, 51p 


This document discusses the implementation of TQM 
by the Defense Construction Supply Center. It includes 
a DSCS TQM charter and policy statement, TQM over- 
view, structure, training plan, and short- mid- and long- 
range improvement initiatives. The goal of the DCSC 
TQM effort is to provide the best supply support possi- 
ble when and where it is needed by customers, ensur- 
ing efficiency and effectiveness through commitment 
to continuous improvement. Keywords: Continuous 
process improvement; Supply support. (KR) 


004,997 


AD-A212 910/4/GAR PC A02/MF A01 
Defense Logistics Agency, Alexandria, VA. 

Total Quality Management Plan: Office of Installa- 
tion Services and Environmental Protection. 

Jul 89, 10p 


This document describes the DLA Office of Installation 
Services and Environmental Protection TQM imple- 
menting plan. The objective of this plan is to install the 
principles of total quality as an ongoing way of accom- 
plishing all tasks, both internally and with customers 
and suppliers. The document identifies specific im- 
provement efforts and completion target dates. Key- 
words: Continuous process improvement; Real proper- 
ty maintenance program; Military construction pro- 
_— Master planning; Family housing; Base supply; 

perating equipment maintenance; Equipment pool 
operations; Environmental protection programs; 
Safety and occupation health programs. (KR) 


004,998 


AD-A212 911/2/GAR PC A02/MF A01 
Defense Logistics Agency, Alexandria, VA. 





DLA-X Total Quality Management (TQM) Imple- 
mentation Plan. 
Jul 89, 6p 


This document describes the DLA Office of Adminis- 
tration TQM implementing plan. The plan establishes 
policy, defines responsibility and identifies specific im- 
provement goals for DLA-X. Keywords: Continuous 
process improvement. (KR) 


004,999 

AD-A212 912/0/GAR PC A01/MF A01 
Defense a Agency, Alexandria, VA. 

DLA-Z TQM (Technical Quality Management) Im- 
plementation Pian. 

Jul 89, 5p 


This document is a brief outline of the Office of Tele- 
communications and Information Systems Total Qual- 
ity Management implementing plan. It consists of three 
phases: Restructure organization, conduct process 
analyses, and establish guidelines for conducting con- 
tinuous process analyses. Keywords: Continuous Pre- 
cess Improvement. (KR) 


005,000 

AD-A212 913/8/GAR PC AO1/MF A01 
Defense Fuel Supply Center, Alexandria, VA. 

DFSC (Defense Fuel Supply Center) Total Quality 
Management (TQM) Master Plan. 

Jul 89, 4p 


This document briefly discusses TQM implementation 
by the Defense Fuel Supply Center. It identifies re- 
sponsibilities and outlines an approach to develop a 
trained workforce. Keywords: Continuous process im- 
provement. (KR) 


005,001 

AD-A212 914/6/GAR PC A02/MF A01 
Defense Logistics Agency, Alexandria, VA. 

Total Quality Management Office for Contracting 
Integrity Implementation Plan. 

Jul 89, 8p 


This document briefly outlines the DLA Office for Con- 
tracting Integrity TQM implementing plan. It includes a 
commitment to create an environment for continuous 
improvement in deliberating about the present respon- 
sibility actions —s contractors and consideration 
of action under the Gratuities Clause of contracts. 
TQM methodology, goals and milestones are con- 
tained in the document. Keywords: Continuous proc- 
ess improvement. (KR) 


005,002 

AD-A212 915/3/GAR PC A03/MF A01 
Defense Logistics Agency, Alexandria, VA. 

Total Quality Management Implementing Plan for 
Human Resource Management. 

Apr 89, 27p 


This document describes the DLA Office of Civilian 
Personnel TQM implementing plan in the Human Re- 
source Management and Development (HRM/D) func- 
tion. The plan incorporates the findings, recommenda- 
tions, objectives and considerations identified through 
the DLA Personnel Management Futures Program, the 
DLA strategic Plan, the HRM/D aspects of business 
area analyses and the research activities of the TQM 
Working Group. This plan implements the DLA TQM 
Master Plan with specific milestones for the accom- 
plishment of TQM goals in HRM/D. Keywords: Contin- 
uous process improvement. (KR) 


005,003 

AD-A212 936/9/GAR PC A04/MF A01 
Defense Depot, Ogden, UT. 

Total Quality Management implementation Plan: 
Defense Depot, Ogden. 

Jul 89, 56p 


This document discusses the implementation of TQM 
by Defense Depot Ogden. It includes information con- 
cerning TQM concepts, methodology for implementing 
TQM at Ogden, goals for improvement and mile- 
stones. Keywords: Continuous process improvement; 
Process action teams. (KR) 


005,004 

AD-A212 937/7/GAR PC A03/MF A01 

peer Reutilization and Marketing Service, Battle 
reek, 


DRMS (Defense Reutilization and Marketing Serv- 
ice) Total Quality Management (TQM) implementa- 
tion Plan. 

Jul 89, 13p 


This document discusses the implementation of TQM 
at the Defense Reutilization and Marketing Service. 
The purpose of the plan is to provide a structured 
method to achieve the DRMS vision of pursuing con- 
tinuous improvement in service provided to the Armed 
Forces and the public. The document includes guiding 
principles, pws and guidelines to problem solving. 
Keywords: Continuous process improvement. (KR) 


005,005 

AD-A212 938/5/GAR PC A03/MF A01 
Defense Personnel Support Center, Philadelphia, PA. 
DPSC (Defense Personnel Support Center) Total 
Quality Management Master Pian. 

Jul 89, 37p 


This document discusses the implementation of TQM 
by the Defense Personnel Support Center. It contains 
TQM concepts, methodology for implementation, core 
90. joals, and milestones. The ultimate goal of TQM at 

PSC is the Satisfied, quality equipped, quality sup- 
ported soldier, sailor, airman and marine. Keywords: 
Continuous process improvement, Management, 
Supply support. (KR) 


005,006 

AD-A212 960/9/GAR PC A03/MF A01 
Defense Finance Center, Columbus, OH. 

Total Quality Management, DLA Finance Center. 
Jul 89, 19p 


This document discusses implementation of TQM by 
DFC. It includes the Finance Center TQM philosophy, 
roles and responsibilities, tools and strategies, goals 
and milestones. Two critical components of the DFC 
TQM philosophy are that employees and customers 
are the most important links in the chain to success. 
Keywords: Continuous process improvement. (KR) 


005,007 

AD-A212 961/7/GAR 
Defense Depot, Memphis, TN. 
Total Quality Management Implementation Plan 
Defense Depot Memphis. 

Jul 89, 48p 


This document discusses the implementation of TQM 
by Defense Depot Memphis. It includes the depot mis- 
sion statement, guiding principals, improvement goals, 
implementation strategy and milestones. Keywords: 
Continuous process improvement. (KR) 


PC A03/MF A01 


005,008 

AD-A212 962/5/GAR 

Defense Systems Automation Center, Columbus, OH. 

DSAC (Defense Systems Automation Center) TQM 

: re a Management) Implementation Plan. 
ul 89, 18p 


PC A03/MF A01 


This document discusses the implementation of Total 
Quality Management. It includes TQM concepts, meth- 
odology, goals and strategies, and milestones. 
DSAC’s overarching strategic goal is to improve sup- 
port to the customer. Keywords: Continuous process 
improvement. (KR) 


005,009 

AD-A212 963/3/GAR 

Defense Depot, Tracy, CA. 

— Depot Tracy Total Quality Management 
n. 

Jul 89, 11p 


This document discusses the implementation of TQM 
by Defense Depot Tracy. DDTC will focus TQM efforts 
on customer support, people, depot transition - facili- 
ties and programs, quality audits of products and oper- 
ations, and assets management. Keywords: Financial 
management; Continuous process improvement. (KR) 
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005,010 

AD-A212 964/1/GAR PC A02/MF A01 
Defense Depot, Mechanicsburg, PA 

Defense Depot Mechanicsburg Total Quality Man- 
agement Implementation Plan. 

Jun 89, 9p 


This document discusses the implementation of TQM 
by Defense Depot Mechanicsburg. It seeks to infuse 


005,014 


ADMINISTRATION & MANAGEMENT 
Management Practice 


the principles of TQM throughout DDMP. The phases 
of TQM implementation at NDMP are determination, 
commitment/planning, implementation, training, rec- 
ognition, and maintenance. Keywords: Continuous 
process improvement. (KR) 


005,011 


AD-A213 051/6/GAR PC A08/MF A01 
Naval Postgraduate School, Monterey, CA. 

TQM Coordinator as Change Agent in implement- 
ing Total Quality Management. 

Master’s thesis. 

L. W. Johnston. Jun 89, 154p 


The implementation of Total Quality Management in- 
volves a major change, a paradigm shift, in manage- 
ment philosophy. Implementing TQM requires the use 
of a change agent to act as a catalyst to change the 
organization. Interviews with TQM coordinators, and a 
survey of 143 organizations were done to examine the 
role of the TQM coordinator. Research identified crite- 
ria for selection, and location in the organizational 
structure. Use of an external consultant in a tem con- 
cept is examined. Resistance to change and overcom- 
ing that resistance are explored. Ways to measure 
success are discussed. Keywords: Theses, Total qual- 
ity control; Methodology; Surveys. (KR) 


005,012 


AD-A213 132/4/GAR PC A03/MF A01 
Center for Naval Analyses, Alexandria, VA. 
— of MPN (Military Personne! Navy) Obli- 


Pinal rept. 

D. M. Rodney, M. B. Geis, and J. A. Hammer. Apr 
89, 14p Rept no. CRRM-88-167 

Contract N00014-87-C-0001 


This research memorandum describes an analysis of 
methods that will enable OP-01 to monitor more close- 
ly the execution of the MPN —————. In particu- 
lar, the analysis is concerned with the identification of 
leading indicators of Military Personnel Navy (MPN) 
obligations that provide accurate forecasts of fiscal 
year obligations within a few months the fiscal year’s 
start. The study demonstrates that succinct and accu- 
rate estimation techniques may be applied to basic 
pay, retired pay accrual, basic allowance for quarters, 
FICA, and officer basic allowance for subsistance. 
Other p pay catagories exhibit too much ade fas tenets to be 
amenable to such forecasting methods. 

exhibits the margins of error that apply to the ane a 
and are inherent in the Navy’s information systems. 
Keywords: Compensation, Confidence intervals, Cost 
estimates, Financial management, Maximum likeli- 
hood estimates, Naval budgets, Naval Lag him 
personnel, Predictions, Regression analysis, 
Statistical data, Tables (data). (KR) 


005,013 


AD-A213 142/3/GAR PC A02/MF A01 
Defense Contract Administration Services Region, 


Cleveland, OH. 

DCASR (Defense Contract Administration Serv- 

= Region) a aang Total Quality Management 
Implementation Plan. 


Jul 89, 6p 


This document contains a brief plan for implementa- 
tion of TOM by Defense Contract Administration Serv- 
ices Region (DCASR), Cleveland. It includes concepts, 
methodology, actions accomplished and approved 
TOM initiatives. Keywords: Continuous process im- 
provement. (KR) 


005,014 


AD-A213 182/9/GAR PC A03/MF A01 
ae Contract Administration Services Region, At- 
lanta, GA. 

DCASR (Defense Contract Administration Serv- 
ices Region) Atlanta Total Quality Management 
(TQM) Strategic Plan. 

Jul 89, 38p 


This document describes the implementation of TQM 
by Defense Contract Administration Service Region 
(DCASR) Atlanta. It includes TQM concepts (vision), 
methodology, and goals with specific actions and time 
frames. Appendices to this document include a ‘Team 
Approach Model’ and ‘Process Improvement Model’. 

Keywords: Continuous process improvement. (KR) 
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005,015 
AD-A213 183/7/GAR PC A03/MF A01 
Defense Contract Administration Services Region, Los 


Angeles, CA. 

DCASR Contract Administration Serv- 
ices ) Los Angeles, Total Quality Manage- 
ment Plan. 


Jun 89, 19p 


This document contains w DOA —— Contract Admin- 
istration Services oo grt SR) Los Angeles = 
for implementation of TOM. It incites TQM 
methodology, strategy and milestones. DCASR 
describes its strategy in near-term, onid-term, 
long-term stages. Keywords: Continuous process 
improvement. (KR 


005,016 
AD-A213 184/5/GAR PC A03/MF A01 
Defense Contract Administration Services Region, 


New York. 
DCASR (Defense Contract Administration Serv- 
ices Region) New York, Total Quality Management 


Jul 89, 23p 


This document contains the Defense Contract Admin- 
istration Services Region (DCASR) New York plan for 
TON i tion. The plan is modeled after the 
criteria for the Malcolm Baldridge National Quality 
Award. Tasks to implement each of the award criteria 
areas are included in the plan. The status of initiatives 
undertaken to accomplish the tasks are also included. 
Keywords: Continuous process improvement. (KR). 


005,017 
AD-A213 185/2/GAR PC A03/MF AQ1 
Defense Contract Administration Services Region, 


Boston, MA. 
DCASR (Defense Contract Administration Serv- 
ices Region) Boston, Stra /Total Quality Man- 
Master Pian Using Management by Plan- 

(MBP). 

Jun 89, 42p 


This document discusses the Defense Contract Ad- 
proach and plan to implement Yotal Quality Manage 
a in to im ota ity Mana 
ment (TQM). It includes the DCASR Boston aan, 
management by a ere plan, milestones 
and training plan. Vision its and management by 
planning are discussed in detail. Keywords: Continu- 
Ous process improvement. (KR) 


005,018 

AD-A213 205/8/GAR PC A03/MF A01 

Defense Contract Administration Services Region, 

Dallas, TX. 

DCASR (Defense Contract Administration Serv- 

ices Region) — Total Quality Management Im- 
n. 


plementation 
Jul 89, 36p 


This document contains the Defense Contract Admin- 
istration Services Region (DCASR) Dallas plan for 
TQM implementation. It includes organizational struc- 

ture, goals with milestones and training plan. The train- 
ing portion of the document lists courses 
for training in TQM philosophy, statistical process con- 
trol and culture . Keywords: Continuous proc- 
ess improvement. (KR 


005,019 

AD-A213 206/6/GAR PC A03/MF A01 
ee Administration Services Region, St. 
DCASR (Defense Contract Administration Serv- 
ices ) St. Louis Total Quality Management 


Master 
Jun 89, 28p 


This document omeet the Defense Contract Admin- 
istration Services Region (DCASR) St. Louis plan for 
pon og Total ity gy a oe It includes 
, goals, execution activities/ 
ong process improvement initiatives and training. 
Keywords: Continuous process improvement. (KR) 


005,020 


AD-A213 207/4/GAR 
Chicago, IL. 
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PC A03/MF A01 
Services Region, 


TQM Focus for the Future, Total Quality ef 
ment Master Plan, DCASR (Defense Contract 
ministration Services Region). 

Jun 89, 34p 


This document contains the Defense Contract Admin- 
istration Services Region (DCASR) Chica phe plan _ 
TQM implementation. It includes the TQ’ 

methodol DCASR ee TQM Proseee ~ 
provement hilosophy, Lo: Range TQM Process |m- 
provement and existing TQM initiatives. Keywords: 
Continuous process improvement. (KR) 


005,021 

AD-A213 208/2/GAR PC A04/MF A01 
Defense Contract Administration Services Region, 
Philadelphia, PA. 

DCASR (Defense Contract Administration Serv- 
a Philadelphia Total Quality Manage- 


men 
Jun 89, 55p 


This document contains the Defense Contract Admin- 
istration Services Region (DCASR) Philadelphia plan 
for implementation of TQM. It includes foundations of 
the DCASR Philadelphia TQM initiative, TQM organi- 
zation and approach, areas of focus for implementa- 
tion, and execution and evaluation. Keywords: Contin- 
uous process improvement. (KR) 


005,022 

AD-A213 264/5/GAR PC A03/MF A01 
Naval Ordnance Station, Indian Head, MD. 

Practice of Strategic Planning in the Organization 
of the Future. 

Final rept. 

D. S. Sink, and D. J. Monetta. 7 Jun 89, 22p Rept 
no. NOS-IHTR-1286 

Prepared in cooperation with Virginia Polytechnic Insti- 
tute and State Univ. 


The management and operation of business, industry, 
and government in the United States is being chal- 
lenged to a degree unprecedented in any other time. It 
has been suggested that the nation has entered a cli- 
macteric, a critical turning point in its economic history. 
L management choices made today will determine 
ther the economy will be revitalized or go into 
prerer decline. Books and articles abound offering a 
variety of prescriptions to deal with the phenomena of 
continually shrinking markets and a rapidly diminishing 
competitive position. There is little to fault in such pre- 
scriptions as total quality management, gain sharing, 
quality circles, quality of life improvements, just-in-time 
inventories, and some of the other interventions to 
manage change and organizational cultures. Still, too 
frequently, these seemingly viable interventions have 
resulted in failure or less than expected gains. The 
most likely cause of the problem is not the efficacy of 
the prescriptions, but rather the absence of a catalyst, 
an activating mechanism, to enhance or accelerate 
= impact of the interventions. This paper addresses 
the specific application and adaptation at the Naval 
Ordnance Station, Indian Head, MD of a strategic plan- 
ning concept that has evolved over the past three dec- 
ades. Keywords: TQM (Total Quality Management), 
Performance measurement, Productivity improvement, 
Performance indicators. (kr) 
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005,023 

AD-A212 879/1/GAR PC A13/MF A02 
Analytics, Inc., Willow Grove, PA. 

Operator Workload: Comprehensive Review and 
Evaluation of Operator Workload Methodologies. 
Interim rept. 86-Sep 88. 

R. J. Lysaght, S. G. Hill, A. O. Dick, B. D. 
Plamondon, and P. M. Linton. Jun 89, 277p TR- 
2075-3, ARI-TR-851 

Contract MDA903-86-C-0384 


This report documents the results of an analysis of the 
scientific literature on operator workload. It begins with 
an extensive discussion of the concept and definitions 
of operator workload. The main body of the report is a 
review and analysis of techniques that have been used 
for assessing operator workload. These techniques 
are classified into two broad categories: a) analytical or 
predictive techniques that may be applied early in 


system design, and b) empirical or evaluative tech- 
niques that must be obtained with an operator-in-the- 
loop during simulator, prototype, or system evalua- 
tions. Information from the review provides practical 
guidance for selecting the most appropriate tech- 
niques for various system and resource characteris- 
tics. Keywords: Workload; Human performance; 
MANPRINT(Manpower and Personnel Integration); 
Man machine relations; Measurements. 


005,024 
DE89015175/GAR PC A18/MF A01 
Hn Mente Lente Washington, DC 

cry mer Survey of Research and 
Soveinasnoet tists and Engineers, 1989. Final 
report. Data effective date: January 15, 1989. 
Progress rept. 
May 89, 424p DOE/MA/00356-H4 
Contract ACO1-86MA00356 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
oo Original copy available until stock is exhaust- 


This report presents the results of the third in a new 
series of surveys of compensation and benefits for re- 
search and development (R&D) scientists and engi- 
neers (S&Es). The 1989 Survey represents the largest 
nationwide database of its kind, covering 102 estab- 
lishments which provided data on almost 36,000 de- 
greed researchers in the “hard” sciences. 


005,025 

DE89016241/GAR PC A04/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Testing Systems Database administrator guide. 
ae Corrigan, and M. Olander. May 89, 56p PNL- 
Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The Pacific Northwest Laboratory (PNL) was contract- 
ed by the Navy Personnel Research and Development 
Center (NPRDC) to provide software for enhancing the 
NPRDC CAMP Facility. The objectives of this Data- 
base Administrator Guide are to provide the Database 
Administrator with guidelines for the following tasks: 
installing the databases software, creating the TSD da- 

» Managing database user accounts and 
access levels, compiling PRO*C and PRO*FORTRAN 
source code, creating new CRT definitions and main- 
taining the TSD database. 


005,026 
DE89016243/GAR PC AO5/MF A01 
— Pacific Northwest Labs., Richland, WA. 

oe Systems Database interface operation 
onal 
Ss eee and M. Olander. May 89, 77p PNL- 
Contract AC06-76RL01830 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


A joint-service effort is under way to develop, evaluate, 
and field-test a Computerized Adaptive Testing version 
of the Armed Services Vocational Aptitude Battery 
(CAT-ASVAB). The CAT-ASVAB is being evaluated as 
a replacement for the Paper and Pencil ASVAB (P&P- 
ASVAB), which is currently used for military personnel 
selection and classification. During the Score Equatin: 
Development (SED) phase of the evaluation, the CAT- 
ASVAB is being administered at a limited number of 
Military Entrance Processing Stations (MEPS). At 
these stations all examinees are given an operational 
P&P-ASVAB; in addition, approximately one-third are 
given a nonoperational P&P-ASVAB and two-thirds are 
giv en the CAT-ASVAB. Data are being transmitted 
om the MEPS to the Navy Personnel Research and 
Development Center (NPRDC) for analysis and stor- 
age in the Testing _— Database. The Bowe 
Systems Database (TSD) and its supporti ograms 
reside on a minicomputer at the NPR 's 5 CAT. 
ASVAB Maintenance and Psychometric (CAMP) Facili- 
- in San Diego, California. The CAMP pod prc supports 
e development, maintenance, and continuing im- 
provement tof the CAT-ASVAB testin ng program. The 
purpose of this Interface Operation Manual is to pro- 
vide operating instructions for the TSD “interface,” a 
system of menus and interactive screen displays that 
integrate the use of the TSD and its supporting pro- 





. Itis not the purpose of this manual to document 
general use of commercial or to eng 


PC A06/MF A01 
Testing systems database specification. 
J. T. Capli , A. L. Corrigan, and M. Olander. May 
89, 114p PNL.6925 
Contract oy inet chy - oe _ 
Sponsor nt of Energy, Washington, DC. 
phat wed of this document are illegible in Tondane 
pri 1 


The Pacific Northwest Laboratory (PNL) has been con- 
tracted by the AA ater Research and Develop- 
ment Center (NPRDC) to provide software for enhanc- 
ing the NPRDC CAMP Facility. The objectives of this 
Database Specification are to provide the Database 
Administrator, maintenance programmers, and users 
with the following: a reference to the database design 
and data tables in the database, a description of 
data flow when loaded into the database, a list of stor- 
age requirements for the database and su pro- 
grams, and a discussion of the security issues in- 
volved. This paper describes the database: its name, 
physical system, availability, storage requirements, or- 
ganization, data loading logic, data modification, sup- 
port programs, and security. Also defined are the data 
tables and elements that compose the TSD. 


005,028 
PBS0-100090/GAR PC E99/MF E99 
Wyatt Co., Philadelphia, PA. 

of Federal Employee Locality Pay. 
Aug 89, 1105p-in 4v 
Set includes PB90-100108 through PB90-100132. 
Sponsored by Office of Personnel Management, 
Washington, DC. 


No abstract available. 


005,029 
PBS0-100108/GAR PC A03/MF A01 
Wyatt Co., Philadelphia, PA. 

Study of Federal Employee Locality Pay. Executive 
Summary. Part 1. 

Jul 89, 14; 

Contract OPM-89-0783 

See also Part 2, PB90-100116. Sponsored by Office of 
Personnel Management, Washington, DC. 

= — in set of 4 reports PC E99, PB90- 


In recent years, the nationwide General Schedule (GS) 
Federal pay em, has come under increasi 
attack. The ice of Personnel Management (OPM) 
has undertaken a major research initiative to explore 
approaches for setting Federal white-collar pay. The 
study is part of that research to provide information rei- 
evant to understanding the pay problem, analysis of 
pay data, and the modeling of compensation systems 
aie be more responsive to local labor market 
co ns. 


005,030 
PBS0-120080/GAR PC A07/MF A01 
Office of Personnel Management, Washington, DC. 
Binal Acs el"eoyment by eoorephic 
n of Em men’ ral 

cree. — Civilian W : ‘orce Statistics. 

inal rept. 
C. E. Steele. Dec 88, 143p OPM/SASD/GEOG-88/ 
1, MW-68-19 


The report presents civilian employment of the Federal 
Government by states, counties, metropolitan statisti- 
cal areas (MSAs), U.S. territories, and foreign coun- 
tries. For the states, counties, and MSAs, empl t 
figures are shown by major pay categories and by se- 
lected Federal agencies. Employment by citizenship 
for selected agencies is presented for U.S. territories 
and foreign countries. Sources, coverage, definitions 
of terms, and highlights of the survey are presented in 
the narrative. 


005,031 

PBS0-120304/GAR PC AO1/MF A01 
Office of the Secretary of Defense (Administration and 
Management), Washington, DC. 

Senior Executive Service, Performance Planning 
and Evaluation. _—_ 4, we 1. 

S. Bobb. 10 Oct 89, 3p DOD-1402.3-H-C1 

See also PB89-1 96406. 
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The Change 1 is to be incorporated in DoD 1402.3-H, 
Chapter 4, ‘Senior Executive Service, Performance 
Planning and Evaluation,’ April 1989. The NTIS acces- 


= number for the basic document is PB89 196406/ 


005,032 

PBS0-121039/GAR PC A03/MF A01 
Mathematica Policy Research, Inc., Washington, DC. 
Composite Estimates of Scientists and Engineers: 
Documentation of Methodology, 1988. 

Final rept. 

D. Edson. 31 Jul 89, 45p 

Grant NSF-SRS85-05962 

See also PB90-121047. Sponsored by National Sci- 
ence Foundation, Washington, DC. Div. of Science Re- 
sources Studies. 


The report describes the Science and Engineering 
Tabulating Model (SETAB) used Mathemation 
Policy Research, Inc. to generate detailed estimates of 
the size and characteristics of the U.S. science and 
engineering (S&E) population in 1988. The SETAB 
model was modified and used as a short-term fore- 
casting model to produce these estimates. For previ- 
ous years, the model generated estimates by integrat- 
ing results from the National Science Foundation’s Ex- 
perienced Sample Survey of Scientists and Engineers 
and the Survey of Recent Science and Engineering 
Graduates. Because these two surveys are no longer 
conducted in the same year, the model’s short-term 
projection capabilities were stre' . The report 
consists of three sections. The first two are contained 
in volume one. The first section contains a description 
of the methodology used to develop S&E estimates for 
detailed tabulations. The second section in the volume 
= s definitions of variables displayed in the tabu- 
ations. 


005,033 

PBS0-121047/GAR PC A09/MF A01 
Mathematica Policy Research, Inc., Washington, DC. 
Composite Estimates of Scientists and Engineers: 
Documentation of Methodology (Part 3 - Appendi- 


ces). 

Final rept. 1988-89. 

D. Edson. 31 Jul 89, 176p 

Grant NSF-SRS85-09562 

See also PB90-121039. Sponsored by National Sci- 
ence Foundation, Washington, DC. Div. of Science Re- 
sources Studies. 


The report describes the Science and Engineering 
Tabulating Model (SETAB) used Mai tica 
Policy Research, Inc. to generate detailed estimates of 
the size and characteristics of the U.S. science and 
engineering (S&E) population in 1988. The SETAB 
model was modified and used as a short-term fore- 
casting model to produce these estimates. For previ- 
ous years, the model generated estimates by integrat- 
ing results from the National Science Foundation’s Ex- 
perienced Sample Survey of Scientists and Engineers 
and the Survey of Recent Science and Engineering 
Graduates. Because these two surveys are no longer 
conducted in the same year, the model’s short-term 
projection capabilities were strengthened. The report 
consists of three sections. The first two sections are 
contained in a separate volume. Volume Two contains 
Part Ill, the appendices. In it is a description of the 
model revisions as well as the programmer documen- 
tation for the model. 


Public Administration & Government 


005,034 
PBS0-100116/GAR PC A10/MF A01 
Wyatt Co., Philadelphia, PA. 

of Federal Employee Locality Pay. Part 2. 
Jul 89, 225) 
Contract OPM-89-0783 
See also Part 1, PB90-100108 and Part 3, PB90- 
100124. Sponsored by Office of Personnel Manage- 
ment, Washington, DC. 
Also available in set of 4 reports PC E99, PB90- 
100090. 


In recent years, the nationwide General Schedule (GS) 
Federal pay system, has come under increasi 

attack. The Office of Personnel Management (OPM) 
has undertaken a major research initiative to explore 
approaches for setting Federal white-collar pay. The 


005,037 


Study is part of that research to provide information rel- 
evant to understanding the pay problem, analysis of 
pay data, and the modeling of compensation 


ing recommendations for reforming the system. There 
is an Executive Summary available as a separate doc- 
ument. 


005,035 
PC A06/MF A01 


See also Part 2, PB90-100116 and Part 4, PB90- 
100132. Sponsored by Office of Personnel Manage- 
ment, Washington, DC. 

—" in set of 4 reports PC E99, PB90- 


In recent years, the nationwide General Schedule (GS) 
lem, has come under i i 


conditions. ee ee ee 
= highlights the eo = ged -= ad- 
essed in pursuing lorm sets options 
ton consiteation bs ten 

The contractor study 

Schedule lacks the private sector’s flexibili 

Pay practices to labor market differences. 


pimcng = recommendations for reforming the 
system. ecutive Summary of the contractor study 
is available as a separate document. 


005,036 


PB90-100132/GAR 
Wyatt Co., Philadelphia, PA. 
Federal White-Colar 


PC A99/MF A01 


Aug 89, 746p 

Contract OPM-89-0783 

See also Part 3, PB90-100124 and Part 1, PB90- 
100108. by Office of Personnel Manage- 
ment, Washington, DC. 

—- in set of 4 reports PC E99, PB90- 
1 b 


In recent years, the nationwide General Schedule (GS) 
, has come under ont (OPM 


the research 
many facets of the Federal pay 
ronment in which it exists. After 
reports are presented as Appendices. 
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005,037 

AD-A212 886/6/GAR PC A12/MF A02 
Naval Research Lab., Washington, DC. 

NRL (Naval Research Laboratory) Review. 

Jul 89, 270p Rept no. NRL-PUB-123-1631 

Original contains color plates: All DTIC and NTIS re- 
productions will be in black and white. 


In this Review, NRL presents highlights of the uncias- 
sified research and development programs for fiscal 
year 1988. this book fulfills a dual purpose: it provides 
an exchange of information among scientists, engin- 
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Partial contents of 
Based Self- Assembly: 
Bio/ Molecular Engineering New Horizons in Pulsed- 


Power Research; Rassech in ¢ in 


formation Toohnalogy [enestoed Simulation; Optical 
Systems; Space Research and Technology. (aw) 


ADAZTS 148/0/GAR PC A18/MF A03 
~4 Force Office of Scientific Research, Bolling AFB, 


AFOSR (Air Force Office of Scientific Research) 
Technical Summaries. 


Quarterly Jun 89. 
DL. Tren dun eo, 409p AFOSR-TR-89-1238 


The Air Force Office of Scientific Research Technical 
ee ee Oe ee 
March, June, September, and December of each cal- 
endar . They consist of a brief summary of each 
AFOSR technical pe pee in the Technical In- 
formation Division and submitted to the Defense Tech- 
nical Information Center (DTIC) for that quarter. The 
summaries contain two indexes (Subject Index and 
Personal Author Index) for easily locating the technical 
reports that may be of interest to the user. These are 
followed by abstracts of the . The purpose of 
this report is to inform Air Force tories about the 
science that the Air Force Office of Scientific Research 
is supporting. (aw) 


005,039 
DE89015033/GAR PC A09/MF A01 
Department of National Education, Pretoria (South 


Africa). 
Nasionale register van navorsi , 1986/ 
87. Deel 2B: Natuurwetenskappe: 
leurs- en verwante fo rine ge. (Nuwe me, ingen: 
register of research projects, 1986/87. 
panto Natural sciences: Physical, engineering 
New projects)). 


related sciences (| 
Aug 88, 183p DNE-9015033-Pt.2B 


fricaans and English. 
US. "Sales Only 


This Register is intended to serve as a source of infor- 

mation on research which is being conducted in all 
natural and human sciences) in the Repub- 
Africa. New and current research projects 

icaeh oncoien a mek ae 1986 and 

1987, on which information was received by the com- 

pilers until January 1988, are included, with the excep- 

tion of confidential projects. Project titles and key- 

words are presented in the language as 

the classifications are based on those 

primary sources. 


005,040 
PB90-115270/GAR PC A09/MF A01 
= of Science and Technology Policy, Washington, 


ae and Technology Report and Outlook: 
1985-1988. 

1989, 195p 

Prepared in cooperation with National Science Foun- 
dation, ee DC. 


ema apm rr ait 
ee 

a. 158e¢ pte | describes the 
a ong BF in science yyy 
during reporting period. Chapter elops the 
outlook in selected areas of science and engineering. 
Chapter Iii summarizes federal research and develop- 
ment programs, with indications of results or achieve- 
ments, as appropriate. Finally, Chapter !V describes 
the international cooperation aspects of federal re- 
search and development programs, with a summary of 
the associated negotiations. 


005,041 
PB90-121054/GAR PC A06/MF A01 
ineia) of Science and Technology, New Delhi 


and Ti Pocket Data Book. 
A. R. Rajeswari, and G. J. Samathanam. 1989, 112p 
Color illustrations reproduced in black and white. 


The Pocket Data Book puts together data which are 
directly or indirectly related to Science and Technolo- 
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gy (S&T) activities in India. The Data Book covers time 
pm data in variety and form on resources 
to science and technology; S&T personnel available; 
international comparison of resources input for S&T 
activities and some selected economic parameters of 
relevance. A good share of the data is depicted by col- 
ored graphs/charts. 


005,042 

PB90-122193/GAR PC A04/MF A01 

National Science Foundation, Washington, DC. Div. of 

Seogrpic atoms Rand D nthe U ited States. 
in 

of science resources series 1975-85. 
J. E. Jankowski. Jun 89, 74p NSF-89-317 
See also PB89-231799. 


The report provides detailed data on the research and 
Soonoiay in each of 80 States and 9.geoyrephc fe- 
economy in ies geographic re- 
gions. Data on sources of financing, historical trends, 
and comparisons with other socioeconomic variables 


also are presented. 
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005,043 

AD-A212 851/0/GAR PC A03/MF A01 
Indiana Univ.-Purdue Univ. at Indianapolis. School of 
Engineering and Technology. 

Block-Structured Solution of Three-Dimensional 
Transonic Flows Using a Processing. 

Final rept. 1 Jun 87-31 xy an Poe 

A. Ecer. Aug 89, 20p AF R-TR-89-1256 

Grant AFOSR-87-0184 


The main objective of the program has been to imple- 
ment and test the three-dimensional. block-structured 
Euler solver on computers with — processors. 
bce developed scheme involves the partitioning of a 

large aerodynamics problem into several poner prob- 
—_ where each represents a particular flow region. 
Each of these problems are Intel-IPSC compuier with 
sixteen processors and IBM 3090 computer with four 
processors. In the case of IPSC, the memory is distrib- 
uted between sixteen processors (4.5 megabytes 
each). In the case of IBM 3090, all four processors 
share the same large memory. Several test cases 
have been run on these computers and basic consid- 
erations for analyzing lar se on lel com- 
puters have been inv is: Transonic 
flows; Zonal methods; Eu 7 eau: Parallel proc- 
essing. (JHD) 


005,044 


AD-A212 883/3/GAR PC AOS/MF A01 
s & Engineering Development Center, Arnold AFS, 


Development of a Three-Axis Trim im. 
- L. Arterbury. Sep 89, 86p Rept no. AEDC-TR-89- 
This report describes the development and validation 
of a three-axis trim capability computer program which 
has been added to the Aerodynamic Data Analysis 
Program currently in use at the Arnoid “yen De- 
velopment Center. Appendixes provided with the 
— describe the information requested by the 
meneiee ayn show prompting session lists, 
plots, files, pee include a — n and listing of 
example case jloments; Control 
deflection; Pitc Pitch contr ne oP ten control deflec- 
tion; Roil control deflection; Foe coefficients; Wind 
tunnel data; Plots; Computer files; Charts. (KR) 


005,045 


AD-A213 113/4/GAR PC A02/MF A01 
Air Force Armament Lab., Eglin AFB, FL. 


Aerodynamics of Missiles with Offset Fin Configu- 
rations. 


Rept. for Oct 87-Aug 89. 
G. L. Abate, and W. H. Hathaway. Sep 89, 10p 
AFATL-TP-89-16 


Subsonic and transonic aerodynamic data for offset fin 
configurations are presented. Free-flight aeroballistic 
tests to obtain this data were conducted at atmospher- 
ic pressure over a Mach number range of 0.6 to 1.6. 
The aerodynamic coefficients and derivatives present- 
ed were extracted from the position-attitude-time his- 
tories of the experimentally measured trajectories 
using nonlinear numerical integration data reduction 
routines. Results of this testing and analysis show the 
static and dynamic stability variations for four different 
fin offset configurations. The presence of a side 
moment dependent on pitch angle results in dynamic 
instability under certain conditions. The stability 
boundaries associated with this side moment are 
mapped. Designers should be consider this moment 
whenever offset fins are utilized. Keywords: Offset fins; 
Missile stability; Flexible fins; Aerodynamics; Dynamic 
stability; Side moments. (JHD) 


005,046 


AD-A213 200/9/GAR PC A03/MF A01 
California Inst. of Tech., Pasadena. Dept. of Aeronau- 
tics. 

Compressible Turbulent Shear Layer: An Experi- 
mental Study. 

Final rept. 7 Jan 85-31 Oct 88. 

D. Papamoschou, and A. Roshko. 1988, 27p 
Contract N00014-85-K-0646 

Pub. in Jnl. of Fluid Mechanics, v197 p453-477 1988. 


The growth rate and turbulent structure of the com- 
pressible, plane shear layer are investigated experi- 
mentally in a novel facility. In this facility, it is possible 
to flow similar or dissimilar gases of different densities 
and to select different Mach numbers for each stream. 
Ten combinations of gases and Mach numbers are 
studied in which the free-stream Mach numbers range 
from 0.2 to 4. Schlieren photography of 20-ns expo- 
sure time reveals very low spreading rates and large- 
scale structures. The _— of the turbulent region is 
defined by means of Pitot-pressure profiles measured 
at several streamwise locations. A compressibility- 
effect parameter is defined that correlates and unifies 
the experimental results. It is the Mach number in a 
coordinate system convecting with the velocity of the 
dominant waves and structures of the shear layer, 
called here the convective Mach number. Keywords: 
Turbulent flow; Supersonic flow; Reprints. (JES) 
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AD-A213 251/2/GAR PC A03/MF A01 
California Inst. of Tech., Pasadena. Dept. of Aeronau- 
tics. 


— of the Compressible Turbulent Shear 
yer. 

Final rept. 7 Jan 85-31 Oct 88. 

D. Papamoschou. 26 Sep 89, 13p 

Contract N00014-85-K-0646 

Presented at the AIAA Aerospace Sciences Meeting 
(27th) Reno, NV. Jan 89. 


The large-scale structure of the turbulent compressi- 
ble shear layer is investigated in a two-stream super- 
sonic wind tunnel through a series of experiments. 
Double-exposure schlieren photography reveals that 
the two convective Mach numbers, corresponding to 
each side of the shear layer, are very different, one 
sonic or supersonic and the other low subsonic. This 
contradicts the current isentropic model of the struc- 
ture which predicts them to be equal or very close. It is 
shown that addition of shock-wave effects to that 
model allows for the asymmetric trends observed in 
the experiments. An inclined view of the flow provides 
sketchy information about the spanwise orientation of 
the large-scale structure and does not reveal any pro- 
nounced obliquity. Attempts to enhance mixing by 
modifying the trailing edge were unsuccessful. (AW) 


005,048 


AD-A213 318/9/GAR PC AO3/MF A01 
Defence Research Establishment Atlantic, Dartmouth 
(Nova Scotia). 





Chordwise Loading and Camber for Two-Dimen- 
sional Thin Sections. 

Technical memo. 

M. Mackay. Aug 89, 20p Rept no. DREA-TM-89-219 


Derivations are given for the calculation of section 
camberline from a given segmented chordwise load 
distribution, and for the inverse problem. In both cases, 
the algorithms are exact within the limits of thin-wing 
theory. This document is concerned with two-dimen- 
sional, thin, lifting sections and gives the derivation of 
the camberline from a segmented chordwise loading 
(the me problem) and the calculation of loading 
from a discretely-defined camberline (the analysis 
problem). To the author's knowledge, these deriva- 
tions have not been published for the general case, 
although the results for some specific cases are well 
known, good examples are the NACA a-series cam- 
berlines, obtained from simple two-segment load distri- 
butions, which have been widely used for many years. 
we Canada; Aerodynamics; Aircraft wings. 
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AD-A213 395/7/GAR PC A02/MF A01 
Air Force Avionics Lab., Wright-Patterson AFB, OH. 
Transonic Euler Solutions on Mutually Interfering 
Finned Bodies. 

Final rept. Oct 83-Sep 89. 

L. E. Lijewski. Sep 89, 7p AFATL-TP-89-18 


The ability of an Euler code to predict mutual aerody- 
namic interference in the transonic regime was investi- 
gated. One, two, and three body combinations of a cru- 
ciform finned configuration were examined at Mach 
numbers from 0.80 to 1.20 and angles of attack up to 
ten degrees. Predicted surface pressure distributions 
were compared with wind tunnel data or the first time 
on three finned bodies with success. The Euler code 
was found to predict body pressures well in many inter- 
ference regions, although shock location often was 
less accurate due to viscous effects int he strongest 
interference flow field near Mach 1. Rigid body physics 
of the three body combination was investigated from 
integrated pressure distributions. Force and moment 
behavior was found to be strongly dependent upon 
Mach number. Keywords: Numerical grid generation; 
Euler equations; Mutual interference; Finned bodies; 
Transonic flows. (JHD) 


005,050 

AD-A214 009/3/GAR PC A07/MF A01 
Lawrence Livermore National Lab., CA. 

Methodology for Evaluating Heavy Gas Dispersion 
Models. 

Final rept. Nov 85-Feb 88. 

D. L. Ermak, and M. Merry. Jun 89, 130p AFESC/ 
ESL-TR-88-37 

Contract W-74-05-eng-48 


No abstract available. 


005,051 
N89-29303/9/GAR PC A07 
National Aeronautics and Space Administration, 
Washington, DC. 
Aeronautical Engineering: A Continuing Bibliogra- 
phy with Indexes (Supplement 241). 

88, 147p NAS 1.21:7037(241), NASA-SP- 
7037(241) 


This bibliography lists 526 reports, articles, and other 
documents introduced into the NASA scientific and 
technical information system in June, 1989. Subject 
coverage includes: design, construction and testing of 
aircraft and aircraft engines; aircraft components, 
equipment and systems; ground support systems; and 
theoretical and applied aspects of aerodynamics and 
general fluid dynamics. 


005,052 
N89-29304/7/GAR PC A07 
National Aeronautics and Space Administration, 
Washington, DC. 
Aeronautical Engineering: A Continuing Bibliogra- 
phy with Indexes (Supplement 242). 
a ey a NAS 1.21:7037(242), NASA-SP- 
037(242 


This bibliography lists 466 reports, articles, and other 
documents introduced into the NASA scientific and 
technical information system in July, 1989. Subject 
coverage includes: design, construction and testing of 
aircraft and aircraft engines; aircraft components, 
equipment and systems; ground support systems; and 


theoretical and applied aspects of aerodynamics and 
general fluid dynamics. 


005,053 

N89-29305/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Boundary-Layer Measurements on a Transonic 
Low-Aspect Ratio Wing. 

E. R. Keener. May 85, 40p NAS 1.15:88214, A- 
86133, NASA-TM-88214 


Tabulations and plots are presented of boundary-layer 
velocity and flow-direction surveys from wind-tunnel 
tests of a large-scale (0.90 m semi-span) model of the 
NASA/Lockheed Wing C. This wing is a generic, tran- 
sonic, supercritical, highly three-dimensional, low- 
aspect-ratio configuration designed with the use of a 
three-dimensional, transonic full-potential-flow wing 
code (FLO22). Tests were conducted at the design 
angle of attack of 5 deg over a Mach number range 
from 0.25 to 0.96 and a Reynolds number range of 
3.4x10 to the 6th power. sr pressures were meas- 
ured at five span stations, boundary-layer surveys 
were measured at the midspan station. The data are 
presented without analysis. 


005,054 
N89-29308/8/GAR 
(Order as N89-29306/2/GAR, PC A15/MF 


A01) 
Maryland Univ., College Park. 
inviscid and Viscous Hypersonic Aerodynamics: A 
Review of the Old and New. 
J. D. Anderson. cJun 89, 25p 
In AGARD, Special Course on Aerothermodynamics of 
Hypersonic Vehicles 25 p. 


Both inviscid and viscous hypersonic aerodynamics 
are reviewed. It is tutorial in manner, and is addressed 
to students and workers who want to learn the subject, 
or need to review various aspects of the discipline. 
Also represented is a survey of hypersonics, contrast- 
ing the old with the new. It covers both classical hyper- 
sonic considerations as well as the new hypersonics, 
which is heavily based on computational fluid dynamic 
methods. High temperature flows are also considered. 


005,055 
N89-29309/6/GAR 

(Order as N89-29306/2/GAR, PC —_— 
Office National d’Etudes et de Recherches Aerospa- 
tiales, Toulouse (France). 
Introduction to Real Gas Effects. 
B. Aupoix. cJun 89, 56p 
In AGARD, Special Course on Aerothermodynamics of 
Hypersonic Vehicles 56 p. 


Real gas effects are due to the transformation of an 
hypervelocity flow into an hyperenthalpy flow. The flow 
is thus the room of various phenomena, chemical reac- 
tions leading to dissociation and ionization, energy ex- 
changes between degrees of freedom of particles. The 
physical background is introduced in the first section. 
The thermodynamic properties of molecules and 
atoms are first described. The flow equations are de- 
rived from description of the microscopic behavior of 
particles. The chemistry, either in the gas or at gas/ 
surface interfaces is discussed. Results for air at 
chemical equilibrium are presented as an illustration. A 
simple model is also given. Examples of flow with real 
gas effects, relevant to space shuttle reentry, are given 
in the second part. The relaxation behind the 
wave is first studied. Shock layer and bou 
flows around the body are then investigated. 
the ionization problem is mentioned. 


layer 
t last, 


005,056 
N89-29312/0/GAR 
(Order as N89-29306/2/GAR, PC ar on 
01 


Calspan Corp., Buffalo, NY. 
Com mposition Measurements in Nonequili- 

brium H Flows. 

D. W. Boyer. cJun 89, 23p 

In AGARD, Special Course on Aerothermodynamics of 

Hypersonic Vehicles 23 p. 


Descriptions of some diagnostic methods for species 
concentration measurements are reviewed which are 
applicable to high-speed fiows. Some of the theoreti- 
cal framework was included but only as background to 
support the descriptions. Referral is intended, of 
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course, to the literature cited, and references therein, 
for greater detail concerning analysis and implementa- 
tion. The summaries can help to appraise as well as 
guide in the selection of a method most suitable for a 
pecontuceen em Some of the methods are not new. 
‘e recent and yet-developing laser techniques 
have year advantages by virtue of their ability to 
interrogate very fast flows, and to be applicable to re- 
active and hostile environments. However, the tech- 
niques can be quite complex both analytically and in 
their optical requirements and configurations. 


005,057 
N89-29313/8/GAR 
(Order as N89-29306/2/GAR, PC A15/MF 


A01) 
Deutsche Forschungs- und Versuchsanstalt fuer Luft- 


und Raumfahrt e. we. F.R. 
eee (Germany, ). 


Selected Techn 
W. cena eceny A 24p 
In AGARD, Course on Aerothermodynamics of 


Hypersonic Vehicles 24 p. 


Some insight is provided into several on used 
numerical me te to simulate hypersonic flows 

After describing the particular features of hypersonic 
flows occuring e.g., during reentry of vehicles such as 
Hermes the necessary input for computational meth- 
ods is discussed including the simulation of viscous 
flow which is emphasized. It then becomes evident 
that dedicated experimental work is badly needed to 
determine thermo-physical and chemical property data 
as well as to provide appropriate tests for the predic- 
tion methods needed to 

work. Finally, selected r 

methods are presented for high-speed 

sonic flows, for flows in equilibrium and in non-equilibri- 
um. Thereby weaknesses and strengths are being 
pointed out. 


005,058 

N89-29319/5/GAR PC A04/MF A01 
Aeronautical Research Labs., Melbourne (Australia). 
Ax metric Vortex Breakdown. Part 1: Confined 
Swirling Flow. 

J. M. Lopez. Jan 88, 64p AR-004-572-PT-1, ARL- 
AERO-R-173-PT-1 

See also Part 2, N89-29320. 


A comparison between the experimental visualization 
and numerical simulations of the occurrence of vortex 
breakdown in laminar oe Spe produced by a ro- 
tating endwall is presented. experimental visual- 

izations of Escudier were the first to detect the pres- 
ence of multiple recirculation zones. The numerical 
model presented here, consisting of a numerical solu- 
tion of the unsteady axisymmetric Navier-Stokes equa- 
tions, faithfully reproduces these newly observed phe- 
nomena and all other observed characteristics of the 
flow. Part 2 of the paper examines the underlying phys- 
ics of these vortex flows. 
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N89-29320/3/GAR PC A03/MF A01 
Aeronautical Research Labs., Melbourne (Australia). 
Axisymmetric Vortex Breakdown. Part 2: Physical 


Mechanisms. 

G. L. Brown, and J. M. Lopez. Jan 88, 49p AR-004- 
573-PT-2, ARL-AERO-R-174-PT-2 

See also Part 1, N89-29319. 


In Part 1 of this study (Lopez, 1988), numerical solu- 
tions of the axisymmetric Navier-Stokes equations are 
presented and compared with results from experi- 
ments for a confined cylindrical flow. The details of the 
vortex breakdown phenomenon are calculated with a 
high degree of accuracy. From solutions over a range 
of parameters the essential features of the flow are 
obtained. These solutions also provide flow quantities 
such as the vorticity and the pressure Seouvent the 
volume which would be difficult to obtain from experi- 
ments. In this paper the solutions are explored and the 
essential physicai er age of vortex breakdown in 
this particular geometry are identified. These mecha- 
nisms, which rely on the production of a negative azi- 
muthal component of vorticity as a result of the 
stretching and tilting of the predominantly axially di- 
rected vorticity vector, are elucidated with the aid of a 
simple, steady, inviscid, axisymmetric equation of 
motion. This equation is a starting point for most stud- 
ies of vortex breakdown but a departure in the present 
study is that it is explored directly and not through 
turbations of an initial stream function. The findings are 
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then generalized to the case of vortex breakdown in 
swirling pipe flows. 


005,060 


N89-29321/1/GAR PC A03/MF A01 
National A ce Lab., Tokyo (Japan). 

Use of High-Resolution Upwind teaine for Vorti- 
cal Flow Simulations. 

K. Fujii, and S. Obayashi. Dec 88, 16p NAS 
1.26:185910, NAL-TR-1007T, NASA-CR-185910 
Sponsored by NASA. 


For vortical flow simulations at -_ Reynolds num- 
bers, it is important to keep the artificial dissipation as 
small as possible since it induces unphysical decay of 
the vortex strength. One way to accomplish this is to 
decrease the grid spacing. Another way is to use com- 
putational schemes having little dissipation. Here, one 
of the high-resolution upwind schemes called MUSCL 
with Roe’s average is applied to vortical flow fields. 
Two examples are considered. One is the leading- 
edge separation-vortex flow over a strake-delta wing. 
The other is a high-angle of attack supersonic flow 
over a spaceplane-like geometry. Comparison with the 
central difference solutions indicates that the present 
upwind scheme is less dissipative and thus has better 
resolution for the vortical flows. 


005,061 


N89-29322/9/GAR PC A03/MF A01 
National Aerospace Lab., Tokyo (Japan). 
2)-Correction Scheme for Unsteady Com- 
Navier-Stokes Equations. 
K. Matsuno. Dec 88, 15p NAL-TR-1006 
In Japanese; English Summary. 


In this dw a time accurate scheme for unsteady 
Navier-Stokes equations is presented. This scheme 
employs, as unknowns, quantities of order of square of 
time spacing, thus making an algorithm of the delta(2)- 
form of which the right hand side is a numerical ap- 
proximation of unsteady governing equations. This al- 
gorithm makes a scheme especially suitable for time 
accurate simulations. A shock tube flow is calculated 
as an example. The flow is assumed laminar, and a 
shock wave-boundary layer interaction is simulated. 


005,062 


N89-29323/7/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

STOL (Short Takeoff and Landing) and STOVL 

(Short Takeoff and Vertical Landing) Hot Gas In- 
and Airframe Heating Tests in the NASA 

Aeronautics and Space Administration) 

Lewis 9- by 15-Foot Low: Wind Tunnel. 

A. L. Johns. Sep 89, 33p NAS 1.15:102101, E-4864, 

NASA-TM-102101 


Short takeoff and landing (STOL) and advanced short 
takeoff and vertical landing (STOVL) aircraft are being 
seme for deployment near the end of this century. 
hese concepts offer unique capabilities not seen in 
conventional aircraft: for example, shorter takeoff dis- 
tances and the ability to operate from damaged run- 
ways and remote sites. However, special technology is 
Critical to the development of this unique class of air- 
craft. Some of the real issues that are associated with 
these concepts are hot gas ingestion and airframe 
heating while in ground effects. Over the past nine 
years, NASA Lewis Research Center has been in- 
volved in several cooperative programs in the 9- by 15 
Foot Low-Speed Wind Tunnel (LSWT) to establish a 
database for hot gas ingestion and airframe heating. 
The modifications are presented that were made in the 
9- by 15-Foot LSWT, including the evolution of the 
ground plane, model support system, and tunnel side- 
walls; and flow visualization techniques, instrumenta- 
tion, test procedures, and test results. The 9- by 15- 
Foot LSWT tests were conducted at full scale exhaust 
nozzle pressure ratios. The headwind velocities varied 
from 8 to 120 kn depending on the concept (STOL or 
STOVL). Typical compressor-face distortions (pres- 
sure and temperature), ground plane contours, and 
model surface temperature profiles are presented. 
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N89-29324/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 


8 VOL. 90, No. 3 


wr Effects of Aerodynamic Spoilers on Wing 
utter. 

R. V. Doggett. Jul 89, 18p NAS 1.15:101632, NASA- 
TM-101632 


The effects of deployment angle and size of symmetri- 
cally mounted upper-surface and lower-surface il- 
ers on the flutter characteristics of a simple, paddle- 
like, low-aspect-ratio, rectangular wing model that was 
tested at Mach number 0.80 in the Langley Transonic 
Dynamics Tunnel are presented. The results show that 
the flutter dynamic pressure is increased by increasing 
either spoiler deployment angle or spoiler size. For the 
configurations studied spoiler size was more effective 
than deployment angle in increasing the flutter dynam- 
ic pressure. 


005,064 

N89-29325/2/GAR PC AO6/MF A01 
Centre d’Etudes et de Recherches de Toulouse 
(France). Dept. d’Etudes et de Recherches en Aeroth- 
ermodynamique. 

Experimental Investigation of a Three Dimensional 
Wake in the eer of a Wing-Body Junction. 

G. Pailhas, and V. Jayaraman. Mar 89, 115p CERT- 
0A-29/5025-AYD, DERAT-29/5025-20 

Contract STPA-85-95004-35 


The development of a pressure gradient turbulent in- 
compressible wake in the vicinity of a junction between 
the test section tunnel floor and a constant chord 
swept wing (i.e., simulated wing-body junction) is stud- 
ied. Use of a four-wire probe (CTA type) is employed 
as a measurement technique. Static pressure meas- 
urements are made both on either sides of the model 
and in the wake; flow visualization is carried out to sup- 
plement the above information. Mean and fluctuating 
turbulent velocities and shear stresses are deduced 
from the hot-wire output. The results indicate that the 
characteristics of such a complex flow field (dissimilar 
pressure gradients and three dimensional effects) are 
different from that of a classical self-preserving two di- 
mensional wake. The flow field around the simulated 
wing-body junction and its influence on the wake de- 
velopment is discussed. 


005,065 
N89-29326/0/GAR PC A03/MF A01 
Stanford Univ., CA. 

Control of Separated Flow Past a Cylinder Using 
Tangential Wall Jet Blowing. 

S. Oh, and L. Roberts. Jul 89, 34p NAS 1.26:185918, 
JIAA-TR-93, NASA-CR-185918 

Contract NCC2-55 


A theoretical analysis is conducted to study the effect 
of a tangential wall jet on the control of two dimension- 
al separated flow past a circular cylinder. For a tangen- 
tial wall jet, the mathematical model derived previously 
is used and the vortex cloud method is adopted for the 
calculation of the external flow field. For certain limiting 
cases, the governing equations are simplified and 
closed forms of solutions for the wall jet parameters 
can be obtained. It is observed that the wall jet is very 
efficient in reducing drag by delaying the ration 
point in the range of small blowing strength. The suc- 
tion force induced by the wall jet is negligible to the 
drag due to the external stream. However this suction 
increases the drag when the blowing strength is large. 


005,066 
N89-29327/8/GAR 
Stanford Univ., CA. 
Asymptotic Behavior of a Flat Plate Wake. 


PC A03/MF A01 


J. H. Weygandt, and R. D. Mehta. Sep 89, 27p NAS 
1.26:185917, JIAA-TR-95, NASA-CR-185917 
Contract NCC2-55 


An experimental study has been conducted to investi- 
gate the far-field, self-similar properties of a flat plate 
wake. A plane turbulent wake was generated at the 
trailing edge of a smooth splitter plate separating two 
legs of a Mixing Layer Wind Tunnel, with both initial 
boundary layers tripped. For the present study, both 
legs were operated at a free-steam velocity in the test 
section of 15 m/s, giving a Reynolds number based on 
wake momentum thickness of about 1750. Single pro- 
file measurements were obtained at five streamwise 
locations using a bp probe for the mean velocity 
measurements and a single cross-wire probe for the 
turbulence data, which included statistics up to third 
order. The mean flow data indicated a self-similar be- 
havior beyond a streamwise distance equivalent to 
about 350 wake momentum thicknesses. However, 
the turbulence data show better collapse beyond a dis- 


tance equivalent to about 500 momentum thick- 
nesses, with all the measured peak Sg oe stresses 
achieving constant, asymptotic levels. The asymptotic 
mean flow behavior and peak primary stress levels 
agree well with theoretical predictions based on a con- 
stant eddy viscosity model. The present data also 
agree reasonably well with previous measurements, of 

ich only one set extends into the self-similar region. 
Detailed comparisons with previous data are present- 
ed and discussed in this report. 
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N89-29329/4/GAR PC A11/MF A01 
Kansas Univ./Center for Research, Inc., Lawrence. 
Turbulent Swirling Jets with Excitation. 

Interim Report. 

R. Taghavi, and S. Farokhi. Mar 88, 230p NAS 
1.26:180895, NASA-CR-180895 

Contract NCC3-56 


An existing cold-jet facility at NASA Lewis Research 
Center was modified to produce swirling flows with 
controllable initial tangential velocity distribution. Two 
extreme swirl profiles, i.e., one with solid-body rotation 
and the other predominated by a free-vortex distribu- 
tion, were produced at identical swirl number of 0.48. 
Mean centerline velocity decay characteristics of the 
solid-body rotation jet flow exhibited classical decay 
features of a swirling jet with S - 0.48 reported in the 
literature. However, the predominantly free-vortex dis- 
tribution case was on the verge of vortex breakdown, a 
phenomenon associated with the rotating flows of sig- 
nificantly higher swirl numbers, i.e., S sub crit greater 
than or equal to 0.06. This remarkable result leads to 
the conclusion that the integrated swirl effect, reflect- 
ed in the swirl number, is inadequate in describing the 
mean swirling jet behavior in the near field. The relative 
size (i.e., diameter) of the vortex core emerging from 
the nozzle and the corresponding tangential velocity 
distribution are also controlling factors. Excitability of 
swirling jets is also investigated by exciting a flow with 
a swirl number of 0.35 by plane acoustic waves at a 
constant sound pressure level and at various frequen- 
cies. It is observed that the cold swirling jet is excitable 
by plane waves, and that the instability waves grow 
about 50 percent less in peak r.m.s. amplitude and 
saturate further upstream compared to corresponding 
waves in a jet without swirl having the same axial mass 
flux. The preferred Strouhal number based on the 
mass-averaged axial velocity and nozzle exit diameter 
for both swirling and nonswirling flows is 0.4. 
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N89-29704/8/GAR PC A03/MF A01 
National Aeronautical Lab., Bangalore (india). 
Turbulence at the Cross Roads: The Utility and 
Drawbacks of Traditional Approaches. 

R. Narasimha. Jun 89, 39p PD-DU-8902 

Presented at the Workshop on Turbulence at the 
Cross Roads, or Whither Turbulence, Ithaca, NY, 22- 
24 Mar. 1989. 


This survey argues that traditional approaches to tur- 
bulence have led to some notable but incomplete suc- 
cesses, such as the establishment of a plausible con- 
nection between diffusion and correlation, and the sim- 
ilarity and matchability arguments of Millikan and Kol- 
mogorov. Experience with shear flows may be summa- 
rized in the form of some basic working rules, although 
their validity cannot be considered beyond doubt. On 
the other hand, traditional approaches seem to ignore 
the wide prevalence of exponential distributions 
(rather than Gaussians), and have not led to any ra- 
tional models for turbulent flow yet. For many decades 
now the scientific initiative has remained with experi- 
ment, and extensive work on coherent structures in a 
variety of flows has suggested novel methods of turbu- 
lence management and possible new candidates for 
molecules of turbulence that may enable progress in 
theory. While the initiative may now be passing to com- 
puters at low Reynolds numbers, a reconciliation be- 
tween the notions of ordered motion and statistical 
theory is considered likely in the near future, and will 
probably emerge from greater understanding of the 
apparently random occurrence of coherent events 
through a dynamical systems approach. 
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N89-29707/1/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 
gineering, Hampton, VA. 





Discussion of Turbulence Modelling: Past and 
Future. 

Final Report. 

C. G. Speziale. Jul 89, 26p NAS 1.26:181884, 
ICASE-89-58, NASA-CR-181884 

Contract NAS1-18605 

Presented at the Whither Turbulence Workshop, 
Ithaca, NY 22-24 Mar. 1989. 


The full text of a paper presented at the Whither Turbu- 
lence Workshop (Cornell University, March 22-24, 
1989) on past and future trends in turbulence modeling 
is provided. It is argued that Reynolds stress models 
are likely to remain the preferred approach for techno- 
logical applications for at least the next few decades. 
In general agreement with the Launder position paper, 
it is further argued that among the variety of Reynolds 
stress models in use, second-order closures constitute 
by far the most promising approach. However, some 
needed improvements in the specification of the turbu- 
lent length scale are emphasized. The central points of 
the paper are illustrated by examples from homogene- 
ous turbulence. 
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N89-29714/7/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Multiwave interactions in Turbulent Jets. 

R. R. Mankbadi. Sep 89, 46p NAS 1.15:101985, E- 
4685, NASA-TM-101985 

NASA ORDER C-99066-G 


Nonlinear wave-wave interactions in turbulent jets 
were investigated based on the integrated — 
each scale of motion in a cross section of the jet. 
analysis indicates that two frequency components in 
the axisymmetric mode can interact with other back- 
ground frequencies in the axisymmetric mode, thereby 
amplifying an enormous number of other frequencies. 
Two frequency components in a single helical mode 
cannot, by themselves, amplify other frequency com- 
ponents. But combinations of frequency components 
of helical and axisymmetric modes can amplify other 
frequencies in other helical modes. The present com- 
putations produce several features consistent with ex- 
perimental observations such as: (1) dependency of 
the interactions on the initial phase differences, (2) en- 
hancement of the momentum thickness under multi- 
frequency forcing, and (3) the increase in background 
turbulence under forcing. In a multifrequency-excited 
jet, mixing enhancement was found to be a result of 
the turbulence enhancement rather than simply the 
amplification of forced wave components. The excita- 
tion waves pump energy from the mean flow to the 
turbulence, thus enhancing the latter. The high fre- 
quency waves enhance the turbulence close to the jet 
exit, but, the low frequency waves are most effective 
further downstream. 


005,071 

N89-29721/2/GAR PC A05/MF A01 
Centro Italiano Ricerche Aerospaziali, Naples. 

Hi ic Blunt Body. 

S. Borrelli. 31 Jan 89, 99p DLC/FLU-INT-TN-003, 
ETN-89-95204 

Text in Italian. 


Computational aspects of the blunt body problem are 
studied for multidimensional flow using a time depend- 
ent and stock fitting technique. The ‘pte is based 
on the lambda upwing formulation. The code numeri- 
cally solves the Euler equation. The internal grid gen- 
erator allows the application of the code, but limits the 
accuracy of the solution. An additional processing step 
is suggested for the solution of this problem. 


005,072 

N89-29723/8/GAR PC A07/MF A01 
Office National d’Etudes et de Recherches Aerospa- 
tiales, Paris (France). 

Contribution to the Study of Three Dimensional 
Separation in Turbulent incompressible Fiow. 
Ph.D. Thesis. 

B. Chanetz. 1988, 132p ONERA-NT-1988-6 

In French; English Summary. Original Report Will Also 
Be Announced as Translation (Esa-TT-1169). 


Experiments carried out to achieve a better under- 
standing of the separation phenomenon in three di- 
mensional flow are described. These experiments in- 
volved the use of models. In the first model is an ellip- 
soid cylinder of revolution consisting of half an ellip- 
soid with a cylindrical extension. Pressure taps at the 
wall allow the precise description of wall flow for a wide 


topology 
pe studied is an obi 
part is half an oblate ell 
drical extension. On thi: 
conditions V sub 0 = 
external flow was 


Mean and turbulent values in external flow 
characterized with details leeside in the beginning and 
pacers + enteas region. Pressure, velocity and rota- 
tional have permitted to materialize vortex struc- 
ture. This analysis is completed by a careful examina- 
tion of turbulent data. 
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N89-29724/6/GAR PC A09/MF A01 
Office National d’Etudes et de Recherches Aerospa- 
tiales, Paris i. 
Theoretical and Experimental Study of Homogene- 
bag erg Turbulence. 

L. Jacquin. 1988, 176p ONERA-NT-1988-7 

In French; —— Summary. Original Report Will Also 
Be Annoui as Translation (Esa-TT-1170). 


Turbulence in solid body rotation is generated by pass- 
ing a flow of air through a rotating cylinder containing a 
dense honeycomb structure a turbulence produc- 
ing grid. The velocity field is downstream of this 
device by hot wire probes. From the statistical quanti- 
ties characterizing the fluctuating field, it is shown that 
the rotation affects mainly the normal to 
the rotation axis and that these effects are triggered 
when the Rossby numbers built on macroscopic turbu- 
lent quantities are less than unity. These results are 
related by a spectral approach to the mechanisms of 
transition towards 2-D turbulence. 


005,074 

N89-29725/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Numerical Investigation of an Internal Layer in Tur- 
bulent Flow over a Curved Hill. 

S. Kim. Oct 89, 44p NAS 1.15:102230, E-5035, 
NASA-TM-102230 

Contract C99066G 


The development of an internal rye in a turbulent 
boundary layer flow over a curved hill is eee ra 
numerically. Tne turbulence fald of the bow layer 
flow over the curved hill is compared with that of a tur- 
bulent flow over a symmetric airfoil (which has the 
— metry as the curved hill except that the lead- 
myey bys = piates were removed) to study the 
uence of strongly curved surface on the turbu- 
lence field. The turbulent flow equations are solved by 
a control-volume based finite difference method. The 
turbulence is described by a multiple-time-scale turbu- 
lence model supplemented with a near-wall turbulence 
model. Computational results for the mean flow field 
(pressure distributions on the walls, wall shearing 
stresses and mean velocity profiles), the turbulence 
structure (R stress and turbulent kinetic energy 
profiles), the integral parameters ——— 
and momentum thicknesses) compared favorably with 
the measured data. Computational results show that 
the internal iayer is a strong turbulence field which is 
developed beneath the external boundary layer and is 
located very close to the wall. Development of the in- 
ternal layer was more obviously observed in the Reyn- 
olds stress profiles and in the turbulent kinetic energy 
profiles than in the mean velocity profiles. In this 
regard, the internal layers is significantly different from 
wall-bounded simple shear layers in which the mean 
velocity profile characterizes the boundary layer most 
distinguishably. Development of such an internal layer, 
characterized by an intense turbulence field, is attrib- 
uted to the enormous mean flow strain rate caused by 
the streamline curvature and the strong pressure gra- 
dient. In the turbulent flow over the curved hill, the in- 
ternal layer begin to form near the forward corner of 
the hill, merges with the external boundary la’ — 
develops into a new fully turbulent boundary 
the fluid flows in the downstream direction. For the 
flow over the symmetric airfoil, the boundary layer 
began to form from almost the same location as that of 
the curved hill, in its strength, and formed a fully 
turbulent bou pence i from Compeine bboy airfoil 


and in the downstream 
also show that the detai Gace amneent te 
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S. |. Hariharan, P. Yu, and J. R. Scott. Sep 89, 24p 
NAS 1.15:102318, E-5014, NASA-TM-102318 
Contract C99066G 


A time domain numerical scheme is to 
cuba tar tens eneteathy fiom ehaatartiitemtadl il due 

imposed upstream, SS transverse ve- 
locity perturbations. hee newer at 
sulting unsteady pot is a homogeneous, constant 
coefficient, convective wave equation. erento 
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AD-A213 030/0/GAR PC A06/MF A01 
Army Aviation Engineering Flight Activity, Edwards 


AFB, CA. 
Cin Ei wie ri A Sngr (ATA 
ir 
Missile System. 
Final rept. 18 Jul-28 Jul 88. 
A Ss. _— J. A. Lyle, and G. J. Hopkins. Dec 
te 


A Preliminary Airworthiness Evaluation was conducted 
for the AH-64A i with the Air-to-Air Stinger 
(ATAS) missile system. The first phase was an evalua- 
tion of the effects of the ATAS installation on the han- 
dling qualities on the AH-64A. The second phase was 
a human factors evaluation of the installation of a fully 
operational ATAS system using captive 
flight training Stinger missiles, Tests were flown in the 
eight Hellfire missile configuration. Two Stinger mis- 
siles with launcher and mounting hardware were 
mounted at each wing tip. Test results were compared 
Seer in tales Cotton Gpecthenion. Handing 
ed against the AH-64 
quaits ofthe AF-G4A wih the TAS oyotom Weta 
were quantitatively and qualitatively evaluated and 
ee ee Oe ae 
Specific shortcomings associated with the ATAS 
: poor integration of the Air-to-Air Stinger 
lem, which is not dir compatible with 
ATAS Mi STD symbology, which does 10k provda tre 
no 
copilot/gunner with accurate missile seeker line of 
sight relative to the selected sight line of sight except 
in FLIR wide field of view; reduction in storage space 
imposed by the ATAS installation in the aft 
bay; location of the repositioned chaff fire switch on 
the ic hand grip; and the manual reset feature of 
the ATAS missile sequencing logic. The absence of an 
altitude encoding feature in the installation of the AN/ 


APX-100(V) ea ayer was a shortcoming not asso- 
ciated with the ATAS modification. Seven recornmen- 
dations specific to the ATAS installation are made. 


(hd) 
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AD-A213 216/5/GAR PC A08/MF A01 
Advisory Group for Research and Develop- 
ment, Neuilly-sur-Seine (France). 
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ee et Spatiales (Selection), Juil- 
Cul 89, 161p Rept no. AGARD-CAL-89/2 


No abstract available. 
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005,078 
AD-A212 920/3/GAR 
RAND Corp., Santa Monica, CA. 


PC A06/MF A01 


Aircraft Airframe Cost Estimating Relationships. 
ind Conclusions. 


rep’ 

R. W. Hess, and H. P. Romanoff. Dec 87, 108p Rept 
no. RAND/R-3255-AF 

Contract F49620-86-C-0008 


This report presents generalized equations for estimat- 
ing the ger ed and production costs of aircraft 
airframes. It — separate cost estimating rela- 
tionships (CERs) for engineering, tooling, manufactur- 
—_ labor, and quality-control hours; manufacturing ma- 
it support, and flight-test cost; and 
pero program cost. The CERs, expressed in the form 
of exponential equations, were derived from a data- 
base consisting of 34 military aircraft with first flight 
— ranging from 1948 to 1978. In addition to the 
'e of developing an updated set of air- 

rd CERs, the study also examined three 
ilities for improving CER accuracy: (1) stratifying 
the full estimating sample into subsamples represent- 
ing major differences in Saaunalt type; (2) incorporating 
variables describing program structure and airframe 
construction characteristics; and (3) for the fighter air- 
craft only, incorporating an objective technology index 

into the equations. (SDW) 


005,079 

AD-A212 929/4/GAR PC A04/MF A01 
Astron Research and Engineering, Santa Monica, CA. 
Finite Element Models for the Supportability of the 
USAF Aircraft Structures. 

Final rept. Jun 87-Mar 88. 

P. J. Hipol, and L. R. Norris. Jul 88, 60p 7122, 
AFWAL-TR-88-3056 

Contract F33615-87-C-0238 


Astron research and engineerin ‘4 has assessed the 
feasibility of implementing a USAF-wide database of 
finite element models for the supportability of struc- 
tures of USAF aircraft. This study included: (1) An ex- 
amination of various Air Force organizations and their 
current methods and requirements for finite element 
model development, analysis, and data transfer, (2) a 
survey to assure that adequate software is available 
which may be used for the development and operation 
of a centralized finite element database, (3) a determi- 
nation of the requirements of the software and soft- 
ware interface to be used for creating the database, 
and the user interface features it must include, and (4) 
a method to implement the database to assure its lon- 
gevity and continued effectiveness. Keywords: Finite 
element models; Aircraft structures; Structural integri- 
ty; Central database; Aircraft design. (KT) 


005,080 

AD-A213 236/3/GAR PC A11/MF A02 

Advisory Group for eaeeae Research and Develop- 

ment, noes rance). 

Man-Machine Interface in Tactical Aircraft oo 

Held in Stuttgart (Germa VER) Sept per 2. 
ny, on lem 

October 1, 1987). 

Jul 88, 247p Rept no. AGARD-CP-425 

Preface in English and French. Presented at Joint 

GCP/FMP Symposium Stuttgart, Germany. 


Technological advances have made possible the de- 
velopment of system capabilities which allow more ef- 
fective weapon system operation under difficult condi- 
tions, such as low altitude, high speed, night and all 
weather. Higher levels of technology integration and 
combat automation are now becoming essential to 
enable the pilot to accomplish the critical functions of 
flight path control, threat management, navigation, 
attack engagement and weapon system management. 
Several emerging technologies are now beginning to 
spawn major innovations in aircraft design, through the 
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use of combat automation concepts. These technol- 
ogies carry significant implications in respect of pilot 
workload, situational awareness, crew station controls 
and displays, and automated system functions includ- 
ing integrity management. Effective and efficient har- 
monisation of this total weapon system, which must 
also achieve the essential features of pilot acceptabil- 
ity and safety, is critically dependent on the pilot/vehi- 
cle interface. This symposium sought to address these 
Critical issues of combat automation and the man-ma- 
chine interface. In particular, it considered the major 
implications and trade-offs involved in varying levels of 
airframe and weapon systems sophistication and such 
fundamental choices as that of single seat versus two 
seat operation. Keywords: Display systems; Head up 
displays; Aircrew protective headgear; Fire control sys- 
tems; Cockpit controls. (KT) 


005,081 

AD-A213 276/9/GAR PC A06/MF A01 
New Mexico Engineering Research Inst., Albuquerque. 
Navy Fleet Evaluation of the Aircraft Skin Penetra- 
tor. 

Final rept. Jul 85-Dec 86. 

M. A. Plugge, H. D. Beeson, R. B. Calhoun, J. L. 
Walker, and B. Barrow. Aug 88, 118p NMERI-WA3- 
19-(S.S. 3.17), AFESC/ESL-TR-86-39 

Contract F29601-84-C-0080 


Current Air Force firefighting equipment does not allow 
quick and easy entry to airframe voids. Fires are fre- 
quently located in and enclosed or limited access area, 
to which entry can be time-consuming, and dangerous, 
in that creating an opening can increase the intensity 
of the fire. Considerable effort has been expended in 
designing firefighting equipment that can penetrate an 
aircraft skin and apply a firefighting agent. AMETEK, 
Inc./ORED designed an aircraft skin penetrator/agent 
applicator tool which met the requirements 

by the U.S. Air Force and U.S. Navy under Contract 
F08635-82-C-0472. The tool was tested and evaluated 
over a 60-day period. This report describes the testing 
and performance evaluation conducted, and offers 
recommendations for improvements of the tool and 
training of firefighting personnel in its use. Keywords: 
Firefighting equipment; Firefighting; Halon; Aircraft 
fires; Aircraft skin penetrator. ( 


005,082 
N89-29824/4/GAR PC A03/MF A01 
PRC Kentron, Inc., Hampton, VA. 

Strengths of Balloon Films with Flaws and Repairs. 
M. A. Portanova. Aug 89, 29p NAS 1.26:181872, 
NASA-CR-181872 

Contract NAS1-18000 


The effects of manufacture flaws and repairs in high 
altitude scientific balloons was examined. A right circu- 
lar cylinder was used to induce a biaxial tension-ten- 
sion stress field in the polyethiene film used to manu- 
facture these balloons. A preliminary investigation of 
the effect that cylinder geometry has on stress rate as 
a function of inflation rate was conducted. The ultimate 
| oo was to rank, by order of rading effects, the 
laws and repairs commonly found in current high alti- 
tude balloons. 


Avionics 


005,083 

AD-A213 334/6/GAR PC A11/MF A02 
Dynamic Controls, Inc., Dayton, OH. 

Advanced Actuation Systems Development. 
Volume 1. 

Final rept. May 83-Jan 87. 

G. D. Jenney, H. W. Schreadley, J. A. Anderson, W. 
G. Talley, and C. A. Allbright. Aug 89, 233p WRDC- 
TR-89-3076-VOL-1 

Contract F33615-S3-C-3600 

See also Volume 2, AD-A213 378. 


The report describes six different research and devel- 
opment activities in flight control actuation. The activi- 
ties are: (1) the development and test of a unique 
linear actuator sealing system for high-pressure sys- 
tems, (2) the development and test of a digital servo- 
valve using piezo-controlled vo at solenoid 
valves, (3) the performance evaluation of an F-15 
rudder actuator under applied loads, (4) the perform- 
ance evaluation of a Mission Adaptive Wing section 
under different load conditions, (5) the evaluation of 


output im modification of an te te. 
actuator for flutter suppression, and (6) the 
ment and test of a direct drive valve and electronics 
(analog and digital) for an F-16 Horizontal Tail/Fla- 
peRon actuator. This volume presents activities 1.2. 
and 3. Volume II presents activities 4. 5. and 6. (KR) 


005,084 

Dynamic Controls, Ine. Dayton, OH 
mic s, Inc., . 

Advanced Actuation 


Volume 2. 

Final rept. May 83-Jan 87. 

G. D. Jenney, H. W. Schreadiey, J. A. Anderson, W. 

G. Talley, and C. A. Allbright. Aug 89, 374p WRDC- 
TR-89-3076-VOL-2 

Contract F33615-S3-C-3600 

See also Volume 1, AD-A213 334. 


The report describes six different research and devel- 
opment activities in flight control actuation. The activi- 
ties are: (1) the development and test of a unique 
linear actuator sealing system for high pressure 
tems, (2) the Gqvelegans and test of a 

valve using piezo-controlied high 

valves, (3) the performance evaluation of an F-15 
rudder actuator under applied loads, (4) the —- 
ance evaluation of a Mission Ai 

under different load conditions, (5) the pre Baap of 
output impedance modification of an electrohydraulic 
actuator for flutter suppression, and (6) the —. 
ment and test of a direct drive valve and electronics 

(analog and digital) for an F-16 Horizontal Tail/Fla- 
peron actuator. Volume | of the report presents activi- 
erp. and 3. Volume II present activities 4, 5, and 6. 


PC A16/MF A02 
Development. 


005,085 
N89-29346/8/GAR 
Aeritalia S.p.A., Turin (Italy). 
Static Pressure Error 
Mounted Radar Altimeter and Camera Technique. 
G. Panosetti. 1989, 13p ETN-89-95212 


A method achieved by using on board mounted 
camera and radar altimeter, to ensure an accurate cor- 
relation between aircraft position and reference point, 

pressure 


PC A03/MF A01 


is described. The calibration of the static 
system is achieved by a measurement of ambiant 
pressure at the aircraft, and ——- this with pres- 
sure recorded on the aircraft. the tower flypast 
method, the calibration depends upon a measurement 
of pressure at a reference point on nie — and of 
the vertical height difference between the reference 
point and the aircraft. Good results in absence of wind 
at the condition of aircraft speed up to 0.8 Mach and 
aircraft ground altitude up to 150 ft, are obtained. Un- 
accurate wind measurement affects the aircraft 
horizontal position calculation if this is achieved by 
using speed integration method. The radar altimeter in- 
formation must ate calibrated prior to the flight by 
checking that the height indicated corresponds to the 
known distance between antennas and ground. 


005,086 

PATENT-4 698 635 Not available NTIS 
Department of the Navy, Washington, DC. 

Radar Guidance System. 

Patent. 

R. D. Hilton, and G. T. Coate. Filed 2 Mar 86, 
patented 6 Oct 87, 19p AD-D014 216/6, PAT-APPL- 


Supersedes PAT-APPL-6-855 206 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents” Washing- 
ton, DC 20231 $1.50. 


An improved radar guidance system is described for 
the navigation tus of an aircraft as it flies over 
substantially flat terrain with random and different fea- 
tures. The system is generally made up of an airborne 
radar altimeter, a video signal processor and a master 
processor. The altimeter transmits a series of pulses at 
predetermined time intervals for impacting a plurality of 
— points along the aircraft ground track. 

m2 San inal of each pulse impacted point processor 
divides ie amplified signal into conenponding signals. 
A comparator of the thay + ye ocessor transforms one 
of the divided signals into pcr eemaly sor en pe an at 
constant output. A track and hold arrangement ‘ane 

nal processor correlates the delayed 

of the comparator output with the other of the 
signals so as to determine a point of intersection there 





between. The intersection point is a quantitized value 
of the delay sample of a given echo signal that is indic- 
ative of the average weighted reflectivity value of the 
preselected annulus of one or more random and differ- 
ent features about a pulse-impacted track point. (RH) 


Test Facilities & Equipment 


005,087 
AD-A213 176/1/GAR PC A01/MF A01 
California Inst. of Tech., Pasadena. Dept. of Aeronau- 


tics. 
Two-Spark Schlieren System for Very-High Veloci- 
Measurement. 


Pinal rept. 7 Jan 85-31 Oct 88. 

D. Papamoschou. 1989, 5p 

Contract N00014-85-K-0646 

Pub. in Experiments on Fluids, v7 p354-356 1989. 


In a supersonic wind tunnel, speeds are of the order of 
1,000 m/s and the scale of turbulent structures is typi- 
cally of the order of millimeter. To capture the flow de- 
tails, exposure times of less than 0.1 microsec, and 
framing rates from 1 to 100 microsec are desirable. 
While high-speed movie cameras with framing rates up 
to 5 million per second are commercially available, 
they are expensive, require an extremely-powerful light 
source, and are inflexible as to adjusting the exposure 
and the framing rate independently. A simple and rela- 
tively inexpensive optical method to record the evolu- 
tion of very rapid events in high-speed flows is de- 
scribed in this paper. It is a two-spark variant of the 
schlieren system. For each shot, two distinct frames 
are produced on the same piece of film, each of very 
short (20 ns) exposure. The timing between the two 
frames is adjustable and can range anywhere upwards 
of 1 microsec. The system requires very few additions 
to an existing schlieren setup and contains no moving 
parts. It has n successfully applied to a supersonic 
shear-layer experiment where velocities of turbulent- 
ne) structures were accurately determined. Reprints. 


005,088 
AD-A213 195/1/GAR PC A01/MF A01 
California Inst. of Tech., Pasadena. Dept. of Aeronau- 


tics 

Diffuser Performance of Two-Stream Supersonic 
Wind Tunnels. 

Final rept. 7 Jan 85-31 Oct 88. 

D. Papmoschou. 1989, 5p 

Contract N00014-85-K-0646 

Pub. in AIAA Jnl, v27 n8 p1124-1127 1989. 


A simple theoretical model is presented that deter- 
mines the inviscid, steady-state diffuser performance 
of a tunnel with plane, parallel supersonic streams that 
come into contact downstream of a splitter plate and 
form an infinitely thin interface. The model predictions 
can be useful to the design and operation of two- 
stream supersonic wind tunnels and of aircraft engines 
in which mixing is done at supersonic speeds. A typical 
one-stream supersonic wind tunnel consists of a con- 
verging-diverging nozzle with a given sonic throat area, 
a test section in which uniform conditions are main- 
tained, and a diffuser with a second throat for deceler- 
ating the flow and recovering the pressure. Choking 
criteria for such wind tunnels determine the minimum 
allowable second throat area for which the upstream 
conditions is the sonic throat area of the supersonic 
nozzle. In that case, pressure recovery is complete be- 
cause the mach number at the second throat is sonic 
and shock wave losses are eliminated. Keywords: Re- 
prints. (JES) 


005,089 

AD-A213 248/8/GAR PC A06/MF A01 
— Engineering Lab., Aberdeen Proving Ground, 
Software and Hardware Descri of the Heli- 
copter Motion Equations for VAX Computers. 

Final rept. 

M. C. Lopez. Aug 89, 101p Rept no. HEL-TN-8-89 


The Human Factors Cockpit Research, imenta- 
tion, and Workload (CREW) Simulator is a fixed base, 
generic helicopter simulator that provides the flexibility 
to explore state-of-the-art aircrew/display/control 
interaction. The CREW simulator involves four major 
components: the visual system, the graphics system, 
the data collection, and the flight equations. HEL uses 


the UH60 Biackhawk version of the standard kinemat- 
ic equations for an aircraft (herein called HAC equa- 
tions) when conducting experiments on the CREW 
simulator. The HAC equations were acquired from 
NASA Ames, in Mountain View, California, with the ob- 
jective of simulating aerodynamic characteristics of a 
helicopter in a part-task simulator for human factors 
studies related to displays and controls. The HAC 
equations also allow us to simulate nap-of-the-earth 
(NOE) flight. This report describes the software design 
and the are configuration used to execute the 
HAC equations on a MicroVAX |i VAXLab computer 
under the VMS operating system using VAX FOR- 
TRAN. The HAC equations are not described in detail 
in this report. For more detailed information, refer to 
McFarland (1975). The objective of this report is to 
provide internal documentation and also to provide a 
description of design for others desiring to implement 
these or similar equations of motion under the VAX/ 
VMS (Virtual Address extension/Virtual Memory 
System) operating system in a real-time, manned inter- 
active simulation. (KR) 


005,090 
N89-29353/4/GAR PC A06/MF A01 
North Carolina State Univ. at Raleigh. 

in and Navier-Stokes Analysis of Hypersonic 
Wind Tunnel Nozzles. 
M.S. Thesis. 
J. R. Benton. 1989, 105p NAS 1.26:185500, NASA- 
CR-185500 
Contract NCC1-109 


Four hypersonic wind tunnel nozzles ranging in Mach 
number from 6 to 17 are designed with the method of 
characteristics and boundary layer approach (MOC/ 
BL) and analyzed with a Navier-Stokes solver. Limita- 
tions of the MOC/BL approach when applied to thick 
high speed boundary layers with non-zero normal 
pressure gradients are investigated. Working gases in- 
clude ideal air, thermally perfect nitrogen and virial 
CF4. —— between the design conditions and 
Navier-Stokes solutions for ideal air at Mach 6 is good. 
Thermally perfect nitrogen showed poor agreement at 
Mach 13.5 and Mach 17. Navier-Stokes solutions for 
CF4 are not obtained, but comparison of the effects of 
low gamma to those of high Mach number 

that the Navier-Stokes solution would not compare 
well with design. 


Rae 
AGRICULTURE & FOOD 


Agricultural Chemistry 


005,091 
PB90-117276/GAR 
Agricultural Research Service, Beltsville, MD. 


PC A06/MF A01 


Near Infrared Reflectance 
Analysis of F Quality. (Revised). 

G. C. Marten, J. S. Shenk, and F. E. Barton. Aug 89, 
113p AGRICULTURE/HB-643-R 

See also PB86-111523. 


Near infrared reflectance spectroscopy (NIRS) is a 
nonconsumptive, instrumental method for fast, accu- 
rate, and precise evaluation of the chemical composi- 
tion and associated feeding value attributes of fora: 
and other feedstuffs, if the proper procedures are fol- 
lowed. Each of the major organic feed components 
has absorption characteristics (due to vibrations aris- 
ing from the ey and bending of H bonds associ- 
ated with C, O, and N) in the near infrared region that 
are specific to the component. These absorption char- 
acteristics primarily determine diffuse reflectance, 
which provide the means for assessing composition. 
The handbook is intended to provide an overview of 
the history of NIRS use for forage quality analysis, a 
summary of available equipment and computer soft- 
ware, recommended conventional and NIRS proce- 
dures for analysis of forage quality, and explanation of 
how and why NIRS functions, recommended NIRS in- 
strument calibration (including equation development, 
validation, monitoring and transfer), progress in NIRS 
technology transfer, and consideration of future appli- 
cations and certification procedures for NIRS technol- 
ogy. 


Spectroscopy (NIRS): 


005,097 


AGRICULTURE & FOOD 
Agricultural Economics 


Agricultural Economics 


005,092 
PB90-104555/GAR PC A04/MF A01 
Foreign Agricultural Service, Washington, DC. 
World Situation and Market Highlights, 
——- bee siete 
‘oreign agriculture circular. 
Sep 89, 71p FOP-9-89 
See also PB89-230957. 


World oilseed production in 1989/90 is forecast at 
record 213.4 million tons, down less than 1 

from last month but nearly 6 percent above last 

U.S. oilseed production is forecast at 58.8 milli 

off nearly 1 percent from last month. Production in 
rest of the world is forecast at a record 154.6 million 
tons, down slightly from a month ago. Forty-nine tables 
comprise the bulk of the document. 


005,093 

PB90-120635/GAR PC A03/MF A01 
Foreign Agricultural Service, Washington, DC. 
Horticultural Products Review, October 1989. 
Foreign agriculture circular. 

Oct 89, 28p FHORT-10-89 

See also PB89-237846. 


U.S. exports of horticultural products to offshore desti- 
nation (destinations other than Canada) totaled $228 
million in July 1989, nearly 11 percent above July a 
year earlier. This was the sixth consecutive month that 
export value has exceeded year earlier levels. 


005,094 

PB90-120684/GAR PC A03/MF A01 
Foreign Agricultural Service, Washington, DC. 
AgExporter: Volume 1, No. 11, November 1989. 
Oct 89, 24p 

Also available from Supt. of Docs. 


The magazine is targeted at business firms selling U.S. 
farm products overseas. It provides marketing oppor- 
tunities and profiles for a variety of products and coun- 
tries, as well as developments in trade policy. This 
month’s magazine features: Hong Kong: A User- 
Friendly Market For U.S. Exporters; C! in How 
French Eat and Shop Opens Doors for U.S. Food Ex- 
porters; The Right Distributor Can Boost U.S. Food 
Sales in Japan; New Handbook Offers Fast Facts on 
Foreign Agriculture; and Swiss Consumers Are Taking 
an Interest in U.S. Wines. 


005,095 

PB90-122011/GAR PC A04/MF A01 
Foreign Agricultural Service, Washington, DC. 

World Tobacco Situation, September 1989. 

Foreign agriculture circular. 

Sep 89, 53p FT-9-89 

See also PB89-226732. 


In world developments, Portugual raised its retail 
prices for some brands of cigarettes, imported pipe to- 
bacco, and cigars. Domestic leaf output in Malaysia is 
expected to reach 13000 metric tons in 1989, up 65 
percent from last year, and nearly equal to its record 
harvest of 1986. 


005,096 

PB90-122052/GAR 

Foreign Agricultural Service, Washi 
Meat and Dairy Monthly Imports, 
Foreign agriculture circular. 

Sep 89, 22p FDL-MT-9-89 

See also PB89-214076. 


The report contains the statistical data of i 

cheese and other quota dairy products subject to 
censing requirements; imports under quota, not sub- 
ject to licensing requirements; and U.S. customs - 
ice monitoring of meat subject to the meat import law. 


PC A03/MF A01 
ion, DC. 
ber 1989. 


005,097 

PB90-122201/GAR PC A04/MF A01 
Foreign Agricultural Service, Washington, DC. 

Export Markets for U.S. Grain and Products, Sep- 
tember 1989. 

Foreign agriculture circular. 

Sep 89, 52p EMG-8-89 


Corn exports are down from 1985/86 level largely as a 
result of falling production and rising domestic utiliza- 
tion. There has been a decline in corn plantings due to 
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rice and soybeans. Domestic feed utilization of corn 
has been increasing by 12 to 15 percent annually be- 
cause of attractive livestock prices and the high cost of 
substitute feed ingredients such as broken rice. 


005,098 

PB90-122235/GAR PC A03/MF A01 
Foreign Agricultural Service, ——— DC. 

World Cotton Situation, October 1989. 

Foreign agriculture circular. 

Oct 89, 31p FC-10-89 

See also PB89-232300. 


World Cotton consumption for marketing year 1989/ 
90 is projected at 85.4 million bales, up 1.28 million 
from MY 1988/89 and virtually unchanged from last 
month’s estimates. While strong domestic mill utiliza- 
tion continues in the United States, this was offset by 
expected declines in consumption in the USSR and 
other countries. Updated information for MY 1988/89 
let upward revision of last month’s consumption esti- 
mate by 322,000 bales to 84.1 million bales. 


Agricultural Equipment, Facilities, & 
Operations 


005,099 

PB90-119769/GAR PC A11/MF A02 
California Polytechnic State Univ., San Luis Obispo. 
Canal Automation Providing On-Demand Water 
Deliveries for Efficient Irrigation. 

Final rept. 

C. Burt, and J. Parrish. Aug 89, 249p USGS/G-1280 
Grant DI-14-08-0001-G-1280 

Portions of this document are not fully legible. Spon- 
sored by Geological Survey, Reston, VA. Water Re- 
sources Div. 


An - gee im for downstream control of slopi 
Canal Aut i 


canals, 

lomation for Rapid mand 
Deliveries(CARDD), was refined and tested using both 
computer simulations and a 200 m. long physical 
model canal with six pools. CARDD uses independent 
controllers and computes upstream gate movements 
based upon three water levels, controlling a setpoint at 
the downstream end of a pool. Rules for successful 
CARDD implementation were determined. In simula- 
tions CARDD was transferable between different 
canals with little or no modification. Large (greater than 
25% of canal capacity), multiple turnout changes 
could be made and stability was achieved rapidly in 
almost ail cases. 


005,100 


PB90-120395/GAR PC A15/MF A02 

Peshawar Univ. (Pakistan). Dept. of Botany. 

Studies on the Weeds of Important Cereal Crops 

= — (North West Frontier Province) (Paki- 
n). 

Doctoral thesis. 

K. B. Marwat. Jun 84, 342p 


The present study is an attempt to work out the weed 
flora of cereal crops, with special emphasis on wheat, 
rice and maize crops. In all, two hundred and eighty 
four species and one hundred and ninety six genera 
distributed among fifty five families are described. 


Animal Husbandry & Veterinary 
Medicine 


005,101 


PB90-120114/GAR PC A06/MF A01 
National Agricultural Library, Beltsville, MD. 
Animal Welfare, 1979-April 1989. 
Bibli ies and literature of a 
C. N. Bebee. Sep 89, 108p USDA/BLA-91 
The sources referenced in these bibliographies include 


the majority of the latest available information from 
U.S. publications. 
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005,102 

PBS0-114489/GAR PC A04/MF A01 
National Marine Fisheries Service, Seattle, WA. North- 
west and Alaska Fisheries Center. 

Assessment of Gulf of Alaska Sablefish and Other 
Groundfish Based on the Domestic Longline 
Survey, 1987. 

Technical memo. 

M. F. Sigler, and H. H. Zenger. Aug 89, 60p NOAA- 
TM-NMFS-F/NWC-169 

See also PB88-133822. 


The Northwest and Alaska Fisheries Science Center 
conducted a domestic longline survey of sablefish (An- 
oplopoma fimbria) and other Peper along the 
upper continental slope of the Gulf of Alaska for the 
first time in 1987. The survey replicated as closely as 
practical a Japan-U.S. cooperative longline survey 
conducted in Gulf of Alaska from 1979 to 1989. 
Fifty-one stations were sampled from 15 July to 21 
September. Sablefish was the most abundant ground- 
fish species both in numbers and weight: the relative 
population number (RPN) and relative population 

ight (RPW) for sablefish were 72 and 80%, respec- 
tively, of the totals for the Gulf of Alaska. Other com- 
mercially important species caught along the upper 
continental slope were the shortraker rockfish (Se- 
bastes borealis), rougheye rockfish (S. aleutianus), 
and thornyheads (Sebastolobus spp.). Relative num- 
bers of Pacific halibut (Hippoglossus stenolepis) were 
0.75% of sablefish numbers for depths greater than 
301 m. Catch rates for sablefish from the survey and 
the —_— cooperative longline survey were com- 
pared. 


005, 103 

PBS0-115221/GAR PC A08/MF A01 
Virginia Inst. of Marine Science, Gloucester Point. 
Comparative Analysis of Sea Scallop Escapement/ 
Retention and Resulting Economic impacts. 

W. D. DuPaul, E. J. Heist, and J. E. Kirkley. 1989, 


162p 

Grant NA88ES-H-00011 

ponsored by National Marine Fisheries Service, 
Silver Spring, MD. Saltonstall-Kennedy Grant Pro- 
gram. 


Major objectives of sea scallop resource management 
have been to reduce the capture of undersized scal- 
lops and to delay the age of entry into the fishery. One 
approach to these objectives has been an attempt to 
evaluate the effectiveness of increasing the ring size 
on the standard New Bedford dredge. The objectives 
of the study were designed to addresses the following 
problems and impediments: To determine the techni- 
cal efficiency and relative size selectivity of a 3 versus 
3.5-inch ring dredge; to assess the economic ramifica- 
tions associated with the use of a 3.5-inch ring dredge; 
to evaluate the potential ramifications on the manage- 
ment of sea scallops and industry response associat- 
ed with the use of a 3.5-inch dredge. 


005,104 

PBS0-115239/GAR PC A03/MF A01 
Virginia Inst. of Marine Science, Gloucester Point. 
Virginia’s Recreational Mariin and Tuna Fishery, 
1983-1988: A Report to the Fishermen. 

Special rept. 

E. A. Bochenek, N. J. Chartier, and J. A. Lucy. 1988, 
34p VIMS-SRAMSOE-298 

Special rept. no. 298 in Applied Marine Science and 
Ocean Engineering. Sponsored by National Marine 
Fisheries Service, Silver Spring, MD. 


The report summarizes general catch and effort infor- 
mation for the off-shore recreational fishery in Virginia 
between 1983 and 1988, focusing primarily on key 
species supporting the fishery, i.e., bluefin and yellow- 
fin tuna, white and blue marlin, and dolphin. An assess- 
ment of the fishery’s contribution to the economy for 
1983 to 1986 is included. 


005, 105 

PBS0-115395/GAR PC AO5/MF A01 

Virginia Inst. of Marine Science, Gloucester Point. 
rative Analysis of the Effects on Technical 

E and Harvest of Sea Scallops (’Placo; 

ten magelilanicus’) by Otter Trawis of Various Mesh 


W. D. DuPaul, E. J. Heist, J. E. Kirkley, and S. 
Testaverde. 1989, 78p VIMS-MRR-88-10 

Prepared in cooperation with Virginia Graduate Marine 
Science Consortium, Charlottesville. Sponsored by 


East Coast Fisheries Association, and New England 
Fishery Management Council. 


A major objective of the study was to examine size se- 
lectivity. The purpose of examining size selectivity was 
to determine the feasibility of imposing mesh regula- 
tions on trawlers to reduce mortality of small scallops. 
The major effect on catches of small scallops of in- 
creased mesh sizes appears to be a reduction in har- 
vesting efficiency. Escapement of smaller scallops be- 
cause of larger meshes appears to be minimal. How- 
ever, larger meshes appear to suggest considerable 
escapement. In terms of implementing mesh restric- 
tions, larger meshes do not appear to be feasible if 
— support is a concern to management authori- 
ies. 


005, 106 
PB90-120312/GAR PC A12/MF A02 
Florida Sea Grant Coll., Gainesville. 

Tropical and Subtropical Fisheries Tech: ical 
Society of the Americas. Conference Proceedings: 
Annual Conference (13th). Held in Gulf Shores, 
Alabama on October 16-18, 1988. 

B. Perkins, and W. S. Otwell. Sep 89, 252p SGR-94 


The Tropical and Subtropical Fisheries Technological 
Society of the Americas is a professional, educational 
association of fishery technologists interested in the 
application of science to the unique problems of pro- 
duction, processing, packaging, distribution, and utili- 
zation of tropical and subtropical fishery species. The 
proceedings is compilation of preliminary results from 
ongoing research and advisory services to facilitate 
communication between regional investigators, indus- 
tries, and government entities. 


005, 107 

PB90-120650/GAR PC A03/MF A01 
National Marine Fisheries Service, Woods Hole, MA. 
Northeast Fisheries Center. 

Guidelines for Estimating Lengths at Age for 18 
Northwest Atlantic Finfish and Shelifish Species. 
Technical memo. 

J. A. Penttila, G. A. Nelson, and J. M. Burnett. May 
89, 46p NOAA-TM-NMFS-F/NEC-66 


The report provides estimates of mean lengths at age 
for 18 species of Northwest Atlantic finfish and shell- 
fish, together with maximum ages observed for select- 
ed finfish species collected during Northeast Fisheries 
Center (NEFC) bottom trawl surveys (Table 1). If 
growth rates are sufficiently different between sexes or 
— areas, separate mean lengths are given 
or each sex or area for which data are available. The 
intent is to provide a general guide for use in estimat- 
ing the average age of a finfish or shellfish specimen at 
a given length. It is rarely possible to assign exact ages 
to specimens without exmining actual age structures 
(scales, otoliths, chondrophores, etc.), but the tables 
and graphs should provide an approximation of the 
age of any given specimen. For example, a 19.7 in. 
(50.0 cm) female American plaice would be estimated 
as being approximately nine years old. 
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PB90-120676/GAR PC A03/MF A01 
National Marine Fisheries Service, Woods Hole, MA. 
Northeast Fisheries Center. 

Stock Assessment information for Pollock, ‘Polla- 
chius virens’ (L.), in the Scotian Shelf, Georges 
Bank, and Gulf of Maine Regions. 

Technical memo. 

R. K. Mayo, S. H. Clark, and M. C. Annand. May 89, 
38p NOAA-TM-NMFS-F/NEC-65 

Prepared in cooperation with Bedford Inst. of Ocean- 
ography, Dartmouth (Nova Scotia). Dept. of Fisheries 
and Oceans. 


Exploitation of pollock in the Scotian Shelf, Georges 
Bank, and Gulf of Maine wy (Northwest Atlantic 
Fisheries Organization (NAFO) Divisions 4VWX and 
Subareas 5 and 6) has increased considerably over 
the past two decades as abundance of traditional 
groundfish species has declined. Total landings have 
increased from less than 25,000 metric tons (t) per 
year during the late 1960s to almost 69,000 t in 1986. 
Two-thirds of the 1960-1987 total has been taken by 
Canada. The majority of the catch has been taken on 
the western Scotian Shelf and in the Gulf of Maine. 


005,109 
PB90-120700/GAR PC A03/MF A01 
Fish and Wildlife Service, Washington, DC. 





Electrofishing: A Power Related Phenomenon. 
Technical rept. 

A. L. Kolz, and J. B. Reynolds. 1989, 28p FISH AND 
WILDLIFE-TR-22 


Electrical ee and theory are presented as a 
primer for the introduction of concepts relating power 
transfer to the principles of electrofishing. Electrofish- 
ing is considered effective only when the power trans- 
ferred from the water to the fish is sufficient to elicit the 
desired electroshock response. The efficiency of the 
power transfer depends on the ratio of the electrical 
conductivity of the water to the ‘effective’ conductivi 
of the fish. Power transfer is total when the conductivi- 
ty of the water and fish are equal; all other relations 
between the conductivities are inefficient. Power den- 
sity is introduced as the definitive term for describing 
the intensity of electroshock effects. Power density re- 
lations are derived and graphic techniques are pre- 
sented in terms of voltage ——_ current density, 
and electrical conductivity. The concept of constant 
power transfer is introduced under the assumption that 
distinct thresholds of electroshock response are dis- 
played by fish in electrified water and that these 
thresholds are determined by the magnitude of the 
power density transferred into the fish. It is suggested 
that thresholds of in vivo power density are constant 
and independent of water conductivity. 


Food Technology 
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PB90-500026/GAR CP D99 


Human Nutrition Information Service, Hyattsville, MD. 

Survey Statistics Branch. 

USDA (United States Department of Agriculture) 

pened Analysis Program (for Microcomputers). 
are. 


B. C. Gray, and A. L. Escobar. Jul 89, 3 diskettes 

USDA/SW/DK-90/001 

Supersedes PB89-138275. 

The software is contained on 5 1/4-inch diskettes, 

— density (360K), compatible with the AT and T 
PC 6300 microcomputer. The diskettes are in GW 

BASIC format. 


USDA’s Dietary Analysis Program is a user-friendly 
software package developed by Human Nutrition Infor- 
mation Service in cooperation with the Extension Serv- 
ice for use with consumers. The program performs die- 
tary analyses for 28 nutrients and food components 
using up to 3 days of reported food intakes. A menu- 
entry approach can be used to enter foods for analy- 
sis. Standard output produced by the dietary analysis 
program consists of a complete list of foods and quan- 
tities reported; bar graphs showing the percentage of 
user’s RDA for 15 nutrients; percent of calories from 
protein, carbohydrate, fat, saturated fatty acids, and al- 
cohol; and dietary totals for seiected nutrients and 
components. The program also reports data for single 
nutrients and components of interest to the user. 
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PB90-500455/GAR CP T02 
Human Nutrition Information Service, Hyattsville, MD. 
Nutrition Monitoring Div. 

USDA (United States Department of Agriculture) 
Nutrient Data Base for Standard Reference, Re- 
lease 8. 

Data file. 

A. Nowverl, my B. Perloff. Oct 89, mag tape USDA/ 
DF/MT-90/00: 

Supe eotan I P88 294281 See also PB90-500455 
and F PB90-500: 

Source tape . in a ithe EBCDIC character set. This re- 
stricts preparation to 9 track, one-half inch tape only. 
Identify recording mode by specifyi ng density only. For 
aren at 6250 bpi density, call NTIS Computer Prod- 


The first file on the tape is the coding manual. The 
manual contains the formats for the data sets, the set 
of nutrient numbers used in the full version of the file, 
the key to abbreviations used, the codes needed to 
identify the foods used in the data file and the weights 
used for the two household measures reported in the 
publications. The formats are contained in the file for 
all versions of the standard reference data sets being 
distributed although only one is appropriate for a given 
data set. The second file is made up of the most com- 
plete, most recent data base of food composition data. 


The third file on the tape is for linking the codes used in 
the 1963 Agriculture Handbook No. 8 (AH-8) to the 
one used in the updated sections of AH-8 and to identi- 
fy book codes to be dropped from the current release 
of the data set. 
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PB90-500463/GAR CP T02 
Human Nutrition Information Service, Hyattsville, MD. 
Nutrition Monitoring Div. 

USDA (United States Department of Agriculture) 
Nutrient Data Base for Standard Reference, Ab- 
breviated Version, Release 8. 

Data file. 

A. Nowverl, and B. Perloff. Oct 89, mag tape USDA/ 
DF/MT-90/004 

Supersedes PB88-234307. See also PB90-500455 
and PB90-500471. 

Source tape is in the EBCDIC character set. This re- 
stricts preparation to 9 track, one-half inch tape only. 
Identify recording mode by specifying density only. For 
price at 6250 bpi density, call NTIS Computer Prod- 
ucts. 


The first file on the tape is the coding manual. The 
manual contains the formats for the data sets, the set 
of nutrient numbers used in the full version of the file, 
the key to abbreviations used, the codes needed to 
identify the foods used in the data file and the weights 
used for the two household measures reported in the 
publications. The formats are contained in the file for 
all versions of the standard reference data sets being 
distributed although only one is appropriate for a given 
data set. The second is made up from the most recent 
data base of food composition data. Values for twenty- 
one composition items are included, which are: Mois- 
ture, food energy, protein, fat, carbohydrate, fiber, ash, 
calcium, phosphorus, iron, sodium, potassium, vitamin 
A, thiamin, riboflavin, niacin, ascorbic acid, saturated 
fatty acid, oleic acid, linoleic acid and cholesterol. The 
third file on the tape is for linking the codes used in the 
1963 Agriculture Handbook No. 8 (AH-8) to the one 
used in the updated sections of AH-8 and to identify 
food codes to be dropped from the current release of 
the data set. 
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PB90-500471/GAR CP T02 
Human Nutrition Information Service, Hyattsville, MD. 
Nutrition Monitoring Div. 

USDA (United States Department of Agriculture) 
Nutrient Data Base for Standard Reference, Re- 
lease 7, Supplement. 

Data file. 

A. Nowverl, and B. Perloff. Oct 89, mag tape USDA/ 
DF/MT-90/005 

Supersedes PB88-234299. See also PB90-500455 
and PB90-500463. 

Source tape is in the EBCDIC character set. This re- 
stricts preparation to 9 track one-half inch tape only. 
Identify recording mode by specifying density only. For 
price at 6250 bpi density, call NTIS Computer Prod- 
ucts. 


The first file on the tape is the coding manual. The 
manual contains the formats for the data sets, the set 
of nutrient numbers used in the full version of the file, 
the key to abbreviations used, the codes needed to 
identify the foods used in the data file and the weights 
used for the two household measures reported in the 
publications. The formats are contained in the file for 
all versions of the standard reference data sets being 
distributed although only one is appropriate for a given 
data set. The second file is made up from the most 
recent data base of food composition data. The third 
file on the tape is for linking the codes used in the 1963 
Agriculture Handbook No. 8 (AH-8) to the one used in 
the updated sections of AH-8 and to identify food 
codes to be dropped from the current release of the 
data set. The fourth file on the tape is a data set of 
food codes that have been deleted from Release 7 of 
the Standard Reference. The fifth file on the tape is a 
data set of changes that have been made to the Re- 
lease 7 of the standard reference file. The sixth file on 
the tape is a set of nutrient additions to be made to the 
release 7 version of the standard reference file. 
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ASTRONOMY & ASTROPHYSICS 
Astrogeology 


ASTRONOMY & 
ASTROPHYSICS 


Astrogeology 
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N89-29381/5/GAR 

(Order as N89-29354/2/GAR, PC A04/MF 

A01) 

Joint Publications Research Service, Arlington, VA. 
Geological-Morphological Description of Luke- 
long-Okipeta Dorsa Area (Venus Surface Photo- 
map, Sheet B-2). Abstract Only. 
A. L. Sukhanov, A. A. Pronin, N. N. Bobina, G. A. 
Burba, and Y. S. Tyuflin. c18 Jan 89, ip 
In Its Jprs Report: Science and Technology. Ussr: 
Space p 10. Trans. into English from Astronomicheskiy 
Vestnik (Moscow, USSR), No. 1, Jan. - Mar. 1988 p 3- 
12. Original Language Document Was Announced in 
laa as A88-34694. 


An examination of photomap sheet B-2 obtained from 
Venera 15 and 16 radar data indicates that submeri- 
dional ridge belts at 175 to 245 deg E were produced 
by the extension of the lithosphere and the intrusion of 
linear magmatic bodies, forming ridges and banks on 
the surface. Latitudinal (normal to the belts) fault > 
tems are visible on plain strips between the belts. 

belt system as a whole is symmetric with respect to the 
axis along 200 to 210 deg E, where several hot spots 
are located. 


005,115 


N89-29382/3/GAR 

(Order as N89-29354/2/GAR, PC ee 

1 

Joint Publications Research Service, Arlington, VA. 
Geological-M ical Description of Vinmara 
and Ganiki Planitiae Area (Venus Surface Photo- 
map, Sheet B-8). Abstract Only. 
A. A. Pronin, A. L. Sukhanov, V. P. Shashkina, G. A. 
Burba, and V. A. Koteinikov. c18 Jan 89, 2p 
In Its Jprs Report: Science and Technology. Ussr: 
Space p 10-11. Trans. into English from Astronomi- 
cheskiy Vestnik (Moscow, USSR), No. 1, Jan. - Mar. 
1988 p 13-22. inal Language Document Was An- 
nounced in laa as A88-34695. 


An analysis of sheet B-8 of the Venus surface photo- 
map obtained from Venera 15 and 16 radar data is pre- 
sented. The main features on this sheet are volcanic 
plains and ri belts formed by intrusions of magma- 
tic matter at fractures along weakened zones under 
conditions of lithospheric extension. 
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N89-29384/9/GAR 

(Order as N89-29354/2/GAR, PC meen 
Joint Publications Research Service, Arlington, VA. 
Geological-Moi ical Description of Loukhy 
and Atalanta Plains (Venus Surface Photographic 
Map, Sheet B-7). Abstract Only. 
A. L. Sukhanov, N. N. Bobina, G. A. Burba, Y. S. 
Tyuflin, and M. V. Ostrovskiy. c18 Jan 89, 1p 
In Its Jprs Report: Science and Technology. Ussr: 
Space p 11. Trans. into English from Astronomicheskiy 
Vestnik (Moscow, USSR), V. 22, No. 2, Apr. - Jun. 
1988 p 99-111. Originai Language Document Was An- 
nounced in laa as A88-43791. 


The striped plains of the Loukhy-Atalanta area repre- 
sent a transitional region between the older dislocated 
elevated continents in the west to the you! oceanic 
plains with extension belts in the east. striped 
plains are covered by a network of dikes and fracture 
zones. They can be compared to areas of dispersed 
spreading on earth. 


February 1,1990 13 





ASTRONOMY & ASTROPHYSICS 
Astronomy & Celestial Mechanics 


Astronomy & Celestial Mechanics 
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AD-A213 145/6/GAR PC A03/MF A01 
Royal Aerospace Establishment, Farnborough (Eng- 
land, 


Universal Elements, and Conversion Procedures 
to and from Position and Velocity. 

Technical memo. 

R. H. Gooding. Jul 89, 30p RAE-TM-SPACE-370, 
DRIC-BR-110991 


An element set is advocated that is familiar (in tradi- 
tional terms), and yet applicable to all types of orbit 
without loss of accuracy. It is not free of singularity, but 
this is not a serious deficiency. K is: Great Brit- 
ain; Astrodynamics; Celestial mechanics; Orbits; Orbit- 
al elements. (JHD) 


005,118 
AD-A213 155/5/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Cambridge. Research 


lectronics 


rept. 1 Apr 88-30 Jun 89. 

a ging J. W. Barrett, E. J. Kim, and H. R. 
Stuart. 25 Sep 89, 8p 

Contract NO0014-88-K-2016 


These contracts involved participation in the develop- 
ment and — of the Mark-lll stellar interferometer 
at the Mount Wilson Observatory in California. The in- 
strument employs a two-color technique to reduce po- 
sition errors due to atmospheric turbulence, and can 
operate with four possible baseline configurations 
ranging from 9 to 20 meters. Despite its function as a 
techi development platforms, it is also capable 
of stellar separation and stellar diameter measure- 
ments with nearly unprecedented accuracy and sensi- 
tivity. The major contributions of this work are the de- 
velopment of a dispersed-fringe group delay measure- 
ment system which can boost the system sensitivity by 
several stellar magnitudes, and the initial stages of de- 
velopment of an infrared capability, which should in- 
crease the future scientific interest of the facility. (JHD) 


005,119 
N89-29356/7/GAR 
(Order as N89-29354/2/GAR, PC en 
01 
Joint Publications Research Service, Arlington, VA. 
Chaotic Dynamics of Halley’s Comet. Abstract 


V. _ are and B. V. Chirikov. c18 Jan 89, 


ip 

In Its Jprs Report: Science and Technology. Ussr: 
Space p 1. Trans. into English from Pisma V Astrono- 
micheskiy Zhurnal (Moscow, USSR), V. 14, No. 4, Apr. 


1988 p 357-363. Original Language Document Was 
Announced in laa as A88-38836. 


A simple model is used to show both analytically and 
numerically that the motion of Comet Halley is chaotic. 
Estimates are obtained for the errors and the limit to 
the numerical extrapolation of the chaotic trajectory. 
Consideration is given to the dynamic restrictions on 
the comet's total length of stay in the solar system, 
which strongly depends on weak nongravitational 


005,120 
N89-29359/1/GAR 
(Order as N89-29354/2/GAR, PC A04/MF 
A01) 


Joint Publications Research Service, Arlington, VA. 
Single-Step Methods for Predicting Motion 
Considering Its Periodic Components. Abstract 


K. N. Lavrov. c18 Jan 89, 1p 

In Its Jprs Report: Science and Technology. Ussr: 
Space p 2. Trans. into — from Kosmicheskiye Iss- 
ledovaniya (Moscow, USSR), V. 26, No. 2, Mar. - Apr. 
1988 p 184-192. 


Modern numerical methods for integration of ordinary 
differential equations can provide accurate and univer- 
sal solutions to celestial mechanics problems. The im- 
plicit single sequence algorithms of Everhart and multi- 
ple step computational schemes using a priori informa- 
tion pts poy can sot ewcagar 4 ~ con- 
struct i sing uence algorithms which com- 
bine their advanta 3. the construction and analysis 
of the properties of such algorithms are studied, utiliz- 
ing trigonometric approximation of the solutions of dif- 
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ferential equations containing periodic components. 
The algorithms require 10 percent more machine 
memory than the Everhart algorithms, but are twice as 
fast, and yield short term predictions valid for five to 
ten orbits with accuracy and five to six times 
faster than algorithms using other methods. 


005,121 
N89-29365/8/GAR 
(Order as N89-29354/2/GAR, PC sa 3 


Joint Publications Research Service, Arlington, VA. 
ree-Dimensional Motion of Deformable Body in 

Central Force Field. Abstract Only. 

Y. G. Markov. c18 Jan 89, 1p 

In Its Jprs Report: Science and Technology. Ussr: 

Space p 3. Trans. into English from Kosmicheskiye Iss- 

ledovaniya (Moscow, USSR), V. 26, No. 2, Mar. - Apr. 

1988 p 236-246. 


Evolutionary equations for 3-D translational rotary 
motion of a deformable body with dissipation of energy 
in a central Newtonian force field are produced in ca- 
nonical variables. The equations can be used to trace 
the evolution of motion of the center of mass of a 
sphere and the kinetic moment vector relative to the 
center of mass, describing the effects of the tidal 
theory of motion of the planets in particular. The proc- 
ess of evolution of the translational-rotating motion of 
a viscoelastic sphere is described, in which the vector 
of kinetic moment relative to the center of mass ap- 
proaches a direction orthogonal to the plane of the 
orbit during the process of evolution, with the plane of 
the orbit becoming orthogonal to the vector of the 
moment of momentum of the body relative to the at- 
tracting center. The orbit of the center of mass of the 
sphere become circular, while the sphere itself be- 
comes nonmoving in the orbital system of coordinates. 


005,122 
N89-29385/6/GAR 
(Order as N89-29354/2/GAR, PC a 


Joint Publications Research Service, Arlington, VA. 
Observation of Asteroid 4 Vesta in Vesta-86 Pro- 
gram. Abstract Only. 

c18 Jan 89, ip 

In Its Jprs Report: Science and Technology. Ussr: 
Space p 11. Trans. into English from Astronomicheskiy 
Vestnik (Moscow, USSR), V. 22, No. 2, Apr. - Jun. 
1988 p 130-131. 


In May of 1986, the Astronomical Council of the USSR 
Academy of Sciences approved a national program of 
observations of the asteroid 4 Vesta for the opposition 
of 1986. The major task of the Vesta-86 program was 
resolution of the uncertainty of the most important 
characteristics of Vesta. The program yielded a large 
quantity of observational data, including photometry of 
the asteroid at 0.92 mm. Analysis of variations in sev- 
eral characteristics of the asteroid showed that the ob- 
servations correspond to a short period of rotation of 
Vesta, 5.342 hr, and a surface with great optical prop- 
erty heterogeneity. The experience of the study of 
Vesta may be useful for the organization of other pro- 
grams, including those related to the need for ground 
Jpeg of space missions to other bodies in the solar 
system. 


005,123 
N89-29386/4/GAR 
(Order as N89-29354/2/GAR, PC an 
01 


Joint Publications Research Service, Arlington, VA. 
Problem of Rotational Period of Asteroid 4 Vesta. 
Abstract Only. 

F. P. Velichko. c18 Jan 89, 2p 

In Its Jprs Report: Science and Technology. Ussr: 
Space p 11-12. Trans. into English from Astronomi- 
cheskiy Vestnik (Moscow, USSR), V. 22, No. 2, Apr. - 
Jun. 1988 p 131-136. Original Language Document 
Was Announced in laa as A88-43793. 


Attempts made to solve the problem of the 4 Vesta 
rotation period are described together with photomet- 
ric, polarimetric, and speckle interferometric observa- 
tions. Gehrels’ (1967) photometric astronomy method 
was used to determine the sidereal period, pole coordi- 
nates, and direction of rotation of the asteroid. Good 
agreement is found between the light curves when the 
rotation period is short. 


005,124 
N89-29387/2/GAR 
(Order as N89-29354/2/GAR, PC A04/MF 
A01) 


Joint Publications Research Service, Arlington, VA. 
— of Vesta in 1986 Opposition. Abstract 


ly. 

F. P. Velichko, D. F. Lupishko, V. G. Shevchenko, O. 
P. Abudadze, and L. G. Akhverdyan. c18 Jan 89, 1p 

In Its Jprs Report: Science and Technology. Ussr: 
Space p 12. Trans. into English from Astronomicheskiy 
Vestnik (Moscow, USSR), V. 22, No. 2, Apr. - Jun. 
1988 p 136-142. Original Language Document Was 
Announced in laa ASA88-43794. 


Light curves of the asteroid 4 Vesta obtained over the 
course of 15 nights during August to October, 1986 are 
presented. An analysis of the features of the light 
curves reveals that Vesta has a rotation period of 
5.342 h. The linear component of the phase light curve 
is obtained. 


005,125 
N89-29388/0/GAR 
(Order as N89-29354/2/GAR, PC we <4 
1 


Joint Publications Research Service, Arlington, VA. 
Polarimetry of Vesta in 1986 Opposition. Abstract 


Only. 

D. Hf Lupishko, |. N. Belskaya, O. |. Kvaratskheliya, 
N. N. Kiselev, and A. V. Morozhenko. c18 Jan 89, 1p 
In Its Jprs Report: Science and Technology. Ussr: 
Space p 12. Trans. into English from Astronomicheskiy 
Vestnik (Moscow, USSR), V. 22, No. 2, Apr. - Jun. 
1988 p 142-146. Original Language Document Was 
Announced in laa as A88-43795. 


Polarimetric observations of Vesta carried out at three 
observatories during September to October, 1986 
(seven nights) were used to obtain a curve for the vari- 
ation of the degree of polarization with the rotation of 
Vesta around its axis. A clear reverse correlation was 
found for the polarization and brightness of the aster- 
oid: the light curve minimum corresponds to the maxi- 
mum absolute value of the degree of polarization and 
vice versa. The rotational period of the asteroid is de- 
termined to be 5.342 h. 


005,126 
N89-29390/6/GAR 
(Order as N89-29354/2/GAR, PC oe 
1 


Joint Publications Research Service, Arlington, VA. 
Surface Polarimetric Heterogeneity of Asteroid 4 
Vesta. Abstract Only. 

Y. G. Shkuratov. c18 Jan 89, 2p 

In Its Jprs Report: Science and Technology. Ussr: 
Space p 12-13. Trans. into English from Astronomi- 
cheskiy Vestnik (Moscow, USSR), V. 22, No. 2, Apr. - 
Jun. 1988 p 152-158. Original Language Document 
Was Announced in laa as A88-43798. 


An attempt is made to explain the variation in absolute 
value of minimum polarization of the surface of the as- 
teroid Vesta based on model laboratory polarimetric 
observations. Recommendations are also presented 
for further polarimetric studies of the asteroid in order 
to check and refine the interpretation suggested. The 
suggested reason for the polarimetric (oye per of 
the surface of the asteroid is changes in such micros- 
tructural characteristics as the ratio of quantities and 
albedo of light and dark surface material fragments in 
the scale around 1 micrometer. 


005,127 
N89-29391/4/GAR 

(Order as N89-29354/2/GAR, PC rg 

01 

Joint Publications Research Service, Arlington, VA. 
Laboratory Modeling of Asteroid Brightness 
Curves. Abstract Only. 
N. |. Koshkin. c18 Jan 89, 1p 
In Its Jprs Report: Science and Technology. Ussr: 
Space p 13. Trans. into English from Astronomicheskiy 
Vestnik (Moscow, USSR), V. 22, No. 2, Apr. - Jun. 
1988 p 159-166. 


The shapes of light curves of several different asteroid 
models are analyzed as a function of the orientations 
of their axes of rotation with respect to the observer 
and the illuminator. The shape and amplitude of the 
light curves of the models — on the properties of 
the light scattering surface layer, particularly on the 
albedo in the case of the same scattering diffusivity. 
The various models with a gray cover produce light 
curves which deviate from a sinusoid to different ex- 
tents. This deviation is characterized by broadening of 
the maximum and sharpening of the minimum. 
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N89-29392/2/GAR 

(Order as N89-29354/2/GAR, PC a4 
Joint Publications Research Service, Arlington, VA. 
Phot of Amor Asteroids 1036 Ganymede 
and 1139 Atami. Abstract Only. 
D. F. Lupishko, F. P. Velichko, and V. G. 
Shevchenko. c18 Jan 89, 1p 
In Its Jprs Report: Science and Technol Ussr: 
Space p 13. Trans. into English from Astronomicheskiy 
Vestnik (Moscow, USSR), V. 22, No. 2, Apr. - Jun. 
1988 p 167-173. Original Language Document Was 
Announced in laa as A88-43799. 


UBV photometry was used to determine the light 
curves of the asteroids ee (July to November, 
1985) and Atami (October, 1986). Their amplitudes 
amount to 0.40 and greater than 0.18 m, respectively. 
Ganymede is found to have a period of 10 h 18.25 + 
or - 0.16 m and a straight direction of rotation. The 
probable value for the period of Atami is greater than 
about 20 h. 


005,129 


N89-30150/1/GAR PC A02/MF A01 
Centro Studi e Applicazioni in Tecnologie Avanzate, 
Bari (Italy). 

Hipparcos Project: Imaging Approach to Multiple 
Star R ion. 

L. Borriello. 1989, 8p ETN-89-95195 

Contract PSN-2700 


The approach and the implemented algorithm, used to 
reconstruct the stars system image and to extract the 
astrometric parameters, are described. The method 
allows the treatment of multiple star systems to deter- 
mine the stars position and their intensities. It is not 
possible to process variable stars, very faint stars and 
systems with high orbital motion. Results concerning 
central processing unit time usage are presented. De- 
tectable separation limits and parameters precision 
are considered. 
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Rotation of the Photospheric Magnetic Fields: A 
North-South —,. 

E. Antonucci, J. T. Hoeksema, and P. H. Scherrer. 
Aug 89, 15p Rept no. CSAA-ASTRO-89-14 


During most of solar cycle 21 the iarge-scale photos- 
pheric field rotated more rapidly in the northern hemi- 
sphere than in the southern. The large-scale northern 
field rotated with a 26.9 day period (synodic), was cen- 
tered at 15 degress N, and covered a latitude zone 
about 24 degrees wide. The large-scale southern field 
rotated with a periodicity of 28.1 days, was centered at 
26 degrees S, and covered a latitude zone about 32 
degrees wide. Our analysis showed rotational power at 
only a few discrete latitudes and frequencies in each 
hemisphere. The center of each peak lies near the 
sunspot differential rotation curve. The largest scale 
field contributes to the configuration of the coronal and 
interplanetary magnetic field (IMF). The strength of the 
first harmonic of the northern field suggests that this 
structure may be related to the 4-sector pattern ob- 
served in the IMF polarity. The southern field had 
much lower power at the first harmonic of the solar 
rotation rate and so would contribute only to a 2-sector 
structure in the IMF. These results were discovered in 
Fourier analysis of photospheric synoptic charts ob- 
tained at the Wilcox Solar Observatory from 1976 - 
1986 and confirmed a higher resolution maps from the 
National Solar Observatory. Mt. Wilson magnetic field 
measurements from solar cycle 20 show a similar 
north-south asymmetry. Keywords: Solar rotation; 
Solar magnetic field; Solar asymmetry. (JHD) 
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Bragg crystal polarimeters. 
E. Silver, A. Simionivici, S. Labov, R. N and P. 
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which satisfy the agg condition and whose electric 

vectors are perpendicular to the plane defined by the 

incident and reflected photons. X-rays with electric 
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ray continuum of stellar sources. The 

be greatly increased by employing mosaic or ideally 

imperfect crystals. Mosaic crystals possess a high in- 

tegrated reflectivity which results in a large increase in 

the reflection of continuum radiation. A review of the 
f event nig characteristics of crystal po- 

ined for observations of cosmic x-ray 
sources is pecried. 17 refs., 9 figs., 4 tabs. 
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In the fall of 1985, the Committee on Solar-Terrestrial 
Research (CSTR) created a panel to study the require- 
ments for long-term monitoring and archiving of solar- 
terrestrial data. The panel comprised specialists in all 
four areas that constitute solar-terrestrial science: the 
sun, interplanetary — magnetosphere-thermos- 
phere-ionosphere, a pper atmosphere. It inter- 
viewed many individuais ome the solar-terrestrial mon- 
itoring and data archiving communities, along with ad- 
ministrators and directors from appropriate govern- 
ment agencies. It circulated nearly 500 questionnaires 
to obtain information and opinions from the broader 
community to learn which observational data should 
be considered essential over the long term to support 
the operational and research needs of solar-terrestrial 
science. This report summarizes the panel’s principal 
findings, and the panel’s recommendations follow. A 
separate section listing the critical observational 
needs by area is presented together with the scientific 
rationale for each area. The recommendations are de- 
fended in terms of this explicit scientific rationale and 
the multifold uses of current and long-term solar-ter- 
restrial observations for continued operational solar- 
terrestrial forecasts and services. Finally, the panel - 
dresses the question of setting priorities among the 
Critical set of observations during periods of low or de- 
Clining scientific jets. Here most important cri- 
terion is the recognition that the field must allocate 
funding to support new research at the same time that 
it is acquiring the high-priority data sets over the long 
term. 
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Stu mma Burst of August 1, 1 by Prog- 
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Space p 1. Trans. into English from Pisma V Astrono- 
micheskiy Zhurnal (Moscow, USSR), V. 14, No. 4, Apr. 


1988 p 323-326. inal Language Document’ Was 
Announced in laa as A88-38831. 


The temporal and spectral characteristics of an unusu- 
ally strong gamma ray burst measured in the 10 to 200 
KeV energy range attest to the presence of a soft com- 
ponent which is most intense in the 10 to 50 KeV 
range. A value of 0.0001 erg/sq cm was estimated for 
the integral energy flux for the range greater than 25 
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KeV. This estimate was made under the assumption 
that the direction to the flare source coincides with the 
axis of the instrument. 
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p And p 1-2. Trans. into English from — V Astron- 
omicheskiy Zhurnal (Moscow, USSR), V. 14, No. 4. 
Apr. 1988 p 364-370. 


As part of the Vega project two balloon probes were 
released into the Venusian atmosphere from flyby ve- 
hicles. These balloons carried transmitters operating 
in the 18 cm wavelength . The method of differ- 
ential radio interferometry with a very long base (VLBI) 
was used for ensuring the — accuracy in 
measuring coordinates and velocity. Almost all the 
major radio telescopes in the world Participated in this 
Beeriyekcy but an analysis of data collected using the 

evpatoriya base is the major consider- 
ation. fon. After discussing determination of the model of 
motion of these balloons on the basis of Doppler fre- 
quency measurements using one telescope, the deter- 
mination of the mean trajectory of balloon motion from 
interference frequency measurements is illustrated. It 
is shown that in the southern Venusian hemisphere the 
Vega-2 balloon moved at a mean velocity of 66 m/s; 
the latitudinal component of velocity was 3.4 plus or 
minus 0.5 m/s and was directed to the north. The 
Vega-1 balloon velocity in the Northern Hemisphere 
was 69 m/s and was directed virtually parallel to the 
equator. In certain cases there were c in signal 
frequency corresponding to oscillation of the suspend- 
pa package with a period of about 7.4 sec- 

s. 
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of Molecular and Metallic Envelopes. Abstract 


1? v Gudkova, V. N. Zharkov, and V. V. Leontyev. 
c18 Jan 89, ip 

In Its = Report: Science and Technol 
Space p 2. Trans. = English from Pisma V 
mic’ iy Zhurnal (Moscow, USSR), V. 14, No. 4, Apr. 
1988 p 371-378. Original Language Document’ Was 
Announced in laa as A88-38838. 


Models of the internal structure of Jupiter which de- 
scribe recent observational data on the gravitational 
field and the atmospheric composition of Jupiter are 
presented. The models have various chemical com) 
sitions of the molecular and metallic envelopes. 
molecular layer contains an ice component while the 
metallic layer contains an ice and/or a rock compo- 
nent. The modified adiabat of hydrogen is used to con- 
struct the models. The | + R component in Jupiter is 
about ten times more abundant than in primordial 
matter. 


. Ussr: 
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trum —— Prognoz-8 Satellite Measurements. 


Abstract Only. 

|. V. Chashey, T. D. Shishova, and L. A. Avanov. c18 
Jan 89, 1p 

In Its Jprs Report: Science and Technology. Ussr: 
Space p 5. Trans. into English from Kosmic’ iye Iss- 
ledovaniya (Moscow, USSR), V. 26, No. 2, Mar. - Apr. 
1988 p 289-297. 


The solar wind ion fluctuation spectrum at 2 times 10(- 

3) to 10 Hz is investigated and interpreted on the basis 
of measurements performed by the Prognoz-8 satellite 
in an orbit with an apogee of 200,000 km in January of 
1981. The fluctuations measured indicate that the 
spectrum of fluctuations of the interplanetary plasma 
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density is piecewise exponential with exponent 1.55 at 
frequencies of less than 0.6 Hz and 2.0 to 3 at frequen- 
cies of over 0.6 Hz. This indicates a significant level of 
turbulent pulsations related to density fluctuation. The 
pulsations can be interpreted as magnetosonic waves 

gating at a great angle to the magnetic field. 
There is a break in the turbulence spectrum corre- 
sponding to a scale of about 10(7) cm in the terrestrial 
orbit. 
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of Weak, Rapidly Varying Sources in 

X-ray and gamma Astronomy. Abstract Only. 
M. S. Burgin, and A. S. Smirnov. c18 Jan 89, ip 
In Its Jprs Report: Science and Technology. Ussr: 
Space p 5. Trans. into English from Kosmicheskiye Iss- 
ledovaniya (Moscow, USSR), V. 26, No. 2, Mar. - Apr. 
1988 p 298-305. Original Language Document Was 
Announced in laa as A88-39568. 


An analysis is made of the statistical characteristics of 
parameter estimates of energy spectra for a small 
number of registered photons from the X-ray or 
gamma ray sources. The effect of the accumulation 
duration on the accuracy of determining the spectrum 
for spectrally variable sources is evaluated. Consider- 
ation is given to statistical simulation of the method for 
choosing the accumulation time which minimizes the 
error. the spectrum based on data produced by adding 
a number of measurements should be used, rather 
than averaging the individual results of restoration. 
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Only. 
Y. G. = K. G. Ivanov, M. |. Verigin, G. A. 
Kotova, and V. A. Styazhkin. c18 Jan 89, 1p 
In Its Jprs Report: Science and Technology. Ussr: 
Space p 6. Trans. into English from Kosmicheskiye Iss- 
ledovaniya (Moscow, USSR), V. 26, No. 2, Mar. - Apr. 
1988 p 324-328. 


Two fluxes from a flare and a coronal hole on 25 to 26 
November 1977 were observed aboard the Prognoz-6 
satellite. A comparative analysis is presented of the 
magnetic and plasma data based on these observa- 
tions and observations of other Soviet and American 
spacecraft which were located at that time near a line 
between the Sun and the Earth. The Prognoz-6 data 
recored disturbances in the magnetic field and plasma 
near the Earth during passage of the isolated flare flux 
and the quasisteady flux from the coronal hole. A per- 
pendicular to the head of the shock wave of the flare 
flux was found. The magnetic cloud from the flare was 
measured over a period of 19 hours as an area of rela- 
tively strong field, sparse plasma with near regular vari- 
ations of all B components. The normal and inner 
structure of the magnetic cloud magnetopause were 
measured. More than 10 intersections with the leading 
edge of the magnetospheric shock wave were record- 
ed while the geomagnetosphere was within the mag- 
netic cloud, indicating an increase in the cross section 
of the transient area as the magnetosphere and cloud 
interacted. The boundary of the quasisteady flux was 
identified and had almost the same changes in plasma 
and magnetic field parameters as the flare flux bound- 
ary. 


005, 139 
N89-29376/5/GAR 
(Order as N89-29354/2/GAR, PC —_ 
01) 
Joint Publications Research Service, Arlington, VA. 
Evolution of Dust Condensations in Preplanetary 


Disk. Abstract Only. 
G. V. Pechernikova, and A. V. Vityazev. c18 Jan 89, 


2p 
in Its Jprs Report: Science and Technology. Ussr: 


Space p 6-7. Trans. into English from Astronomiches- 
apy t (Moscow, USSR), V. 65, No. 1, Jan. - Feb. 
1 p 58-72. Original Language Document Was An- 
nounced in laa as A88-37556. 


It is proposed that dust condensations were formed in 
the circumsolar preplanetary disk after dust sedimen- 
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tation in the disk and gravitational instability in the dust 
subdisk. Relationships between the radius, mass, den- 
sity, and spin of rotating condensations are examined. 
The time of their growth and transformation into solid 
bodies is estimated. It is hypothesized that the largest 
of them could have evolved into protoplanets. 
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Features of Drop Model of Protoplanetary Disk. 
Abstract Only. 

Y. M. Levin. c18 Jan 89, 1p 

In Its Jprs Report: Science and Technology. Ussr: 
Space p 7. Trans. into English from Astronomicheskiy 
Zhurnal (Moscow, USSR), V. 65, No. 1, Jan. - Feb. 
1988 p 73-85. 


The drop mode! of a protoplanetary disk postulates a 
cluster of spherical bodies moving in a single plane in 
circular orbits around an attracting center, whereby the 
bodies are united during collision. The evolution of this 
model is discussed within the framework of the coales- 
cence theory, based on the ideas and results of T. M. 
Eneyev and N. N. Kozlov (1977, 1980). Eneyev and 
Kozlov discovered density waves in studying the evo- 
lution of the drop model of a protoplanetary disk. A 
numerical study made by them of a model containing 
tens of thousands of bodies demonstrated the pattern 
of the formation of alternating annular regions of 
higher and lower density in the initially uniform disk. A 
single planet ultimately forms in each region of higher 
density. The radii of the boundaries of these regions 
form on average a geometrical progression consistent 
with the positioning of the planets in the solar system. 
Eneyev and Kozlov suggested an approach from the 
viewpoint of the coalescence theory for studying the 
evolution of the drop model with a very large number of 
bodies. The coalescence equation is derived and an 
analytical solution is given. It is demonstrated that the 
drop model permits a complete analytical study within 
the framework of the coalescence theory. 
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Directional Effect of Hard X-Radiation of Solar 
Flares as Detected by Sneg-2MZ Instruments. Ab- 
stract Only. 

S. V. Bogovalov, Y. D. Kotov, V. M. Zenchenko, G. 
Vedrenne, and N. Niel. c18 Jan 89, 1p 

In Its Jprs Report: Science and Technology. Ussr: 
Space p 7. Trans. into English from Astronomicheskiy 
Zhurnal (Moscow, USSR), V. 65, No. 1, Jan. - Feb. 
1988 p 147-156. Original Language Document Was 
Announced in laa as A88-37564. 


A systematic softening of the X-ray spectrum toward 
the center of the solar disk in the energy region above 
50 keV is observed. The radiation spectra observed 
experimentally are compared with those calculated in 
terms of the thick target model taking into account the 
electron Coulomb scattering and the reflection of radi- 
ation from the photosphere. The comparison shows 
that the observed spectra softening toward the center 
of the solar disk is most likely to be due to the angular 
anisotropy of the accelerated electrons. The results 
obtained point to the acceleration of electrons with dif- 
ferent angular distribution in different solar flares. 
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The precession dynamo model suggests that Mars’ 
magnetic field was more intense in the distant past 
than it is in the present epoch. The orbital parameters 
of hypothetical Martian satellites, determined from the 
angular momentum deficit of the present Mars- 
Phobos-Deimos system, are compared with orbital pa- 
rameters determined from the precession dynamo 
model and data on the paleofield of SNC meteorites. It 


is concluded that the investigation of the paleofields of 

Mars at the surface and in rock specimens returned to 

earth is an important way to study the history of the 

—_ its paleoclimate, and problems of dynamo 
ry. 
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around Sun. Abstract Only. 
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In Its Jprs Report: Science and Technology. Ussr: 
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70. Original aed Document Was Announced in 
laa as A88-34699. 


An analysis of meteoroid data from the Elektron 1 and 
2, HEOS 2, Luna 10, Zond 3, and Venera 2 probes 
reveals the existence of circumterrestrial and circum- 
lunar dust envelopes and yields information about the 
elements of an analogous circumsolar dust envelope. 
It is shown that meteoritic matter in these envelopes is 
distributed not uniformly but as individual clusters 
which move along gravitation centers (the earth, the 
moon, and the sun) in more or less stable orbits. 
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Asteroid 4 Vesta: Photometry in Visual Range and 
0.92 M Pyroxene Absorption Band. Abstract Only. 
V. D. Vdovichenko, F. P. Velichko, S. M. Gaysin, S. 
A. Mosina, and S. S. Shumilin. c18 Jan 89, 1p 
In Its Jprs Report: Science and Technology. Ussr: 
Space p 12. Trans. into English from Astronomicheskiy 
Vestnik (Moscow, USSR), V. 22, No. 2, Apr. - Jun. 
1988 p 147-152. Original Language Document Was 
Announced in laa ASA88-43796. 


The spectrum of the asteroid Vesta has a clear pyrox- 
ene absorption band at 0.92 micrometer. However, 
almost no observations have been performed to 

the changes in intensity and profile of this band. Such 
observations were performed in September to October 
1986. Changes in delta (v-p) were observed with the 
phase of rotation of Vesta, probably related to a 
change in the depth of the pyroxene band, its minimum 
depth corresponding to the minimum brightness in the 
visual area. If the variation in depth of the absorption 
band is related primarily to the content of pyroxene in 
the surface layer of the asteroid, then in the area corre- 
sponding to the maximum brightness curve the con- 
tent of this mineral is greater than in the area of mini- 
mum brightness. Physical characteristics of the pyrox- 
ene, such as particle size, may also influence the delta 
(v-p) variation. 
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Spectrometry of Asteroids. Part 4: Mineral Hetero- 
geneity of Vesta’s Surface. Abstract Only. 
: F. Golubeva, and D. |. Shestopalov. c18 Jan 89, 
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In Its Jprs Report: Science and Technology. Ussr: 
Space p 13. Trans. into English from Astronomicheskiy 
Vestnik (Moscow, USSR), V. 22, No. 2, Apr. - Jun. 
1988 p 173-182. Original Language Document Was 
Announced in laa as A88-43800. 


The spectra of Vesta, obtained with a high resolution in 
the visible range, were analyzed together with the light 
curves of this asteroid in an attempt to study the miner- 
al inhomogeneity of the Vesta surface. Vesta’s spectra 
do not coincide completely with those of basalt achon- 
drites in the 0.50 to 0.55 micrometer region. The spec- 
trum of one of Vesta’s hemispheres does not have 
direct analogs among the spectra of achondrites and 
common chondrites. An observational test for the 
search for diogenite material on the Vesta surface is 
discussed. 
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Space-Based Astronomy Said to Be Neglected 
Area. Abstract Only. 


G. A. Gurzadyan. c18 Jan 89, 1p 

In Its Jprs Science and Technology. Ussr: 
Space p 32. Trans. into English from Literaturnaya 
Gazeta (Moscow, USSR), No. 18, 4 May 1988 p 11. 


The status of extra-terrestrial astronomy and astro- 
physics in the USSR and abroad is compared and con- 
trasted. The author complains that space astrophysics 
has been unjustifiably neglected by both scientists and 
information media as compared with astronomy usii 
equipment on the ground. He notes that the USSR still 
has no institute of space astronomy, or astrophysical 
observatory-satellites comparable to the Copernicus, 
IUE and IRAS spacecraft of other countries, for exam- 
ple. The successful flight of Orion-2 in 1973 was not 
followed by further work in this direction, while not a 
single scientific article or other publication on results 
achieved with the space observatory Astron has ap- 
peared since it was launched 5 years ago. 
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Active Cavity Radiometer (ACR). 

R. C. Willson. Oct 88, 3p 

In NASA, Marshall Space Flight Center, Atmospheric 
Laboratory for Applications and Science, Mission 1 3 
p. 


The objective of the Active Cavity Radiometer (ACR) 
experiment on the Atmospheric Laboratory for Appli- 
cations and Science (ATLAS) mission is the measure- 
ment of the total solar irradiance with state-of-the-art 
accuracy and precision. This experiment is part of an 
ongoing program of space flight observations to study 
short- and long-term variations in the total solar output 
of optical energy. Precise observations of solar total 
irradiance provide information on the solar cycle and 
other long-term trends in solar output that are of clima- 
tological significance as well as short-term solar phys- 
ics phenomena such as radiation anisotropy, active 
region structure, missing flux due to sunsports, bolo- 
metry of solar flares, global oscillations, coronal holes, 
and large-scale convective flows. The principal role of 
the ATLAS ACR observations will be in support of ex- 
tended solar irradiance experiments on free-flying sat- 
ellites. Annual in-flight comparison of observations by 
both ATLAS and free-flying experiments is an impor- 
tant part of sustaining the long-term precision of the 
Climatological solar irradiance data base at the re- 
quired + or - 0.1 percent level. Another role for ATLAS 
solar irradiance measurements will be establishment 
of the radiation scale at the solar total flux level in the 
International — of Units (Sl). Two types of pyrhe- 
liometers, the ACR and SOLCON, will be directly inter- 
compared during the ATLAS 1 mission. Addition of 
other sensors is planned for future reflights. Compari- 
sons of solar observations by different pyrheliometers 
in the shuttle space environment will provide the most 
definitive experiment for determining their accuracy in 
defining the radiation scale at the solar total flux level. 
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Measurement of the Solar Constant (SOLCON) is a 
solar physics experiment of the gr ee Labora- 
tory for Applications and Science (ATLAS 1) NASA 
mission scheduled for late 1990. The objectives of this 
investigation are: (1) to measure the absolute value of 
the solar constant with improved accuracy, and (2) to 
detect and measure long-term variations that may 
exist in the absolute value of the solar constant. The 
solar constant is the total irradiance of the sun at a 
distance of one astronomical unit. This will be meas- 
ured directly in space by an absolute self-calibrating 
radiometer with an absolute accuracy estimated to be 


of the order of + or - 0.1 percent and a sensitivity 
better than 0.05 percent. Features of this radiometer 
are given. 
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Solar Spectrum (SOLSPEC) Measurement from 180 
to 3000 Nanometers. 
G. Thuiller, and P. C. Simon. Oct 88, 3p 
In NASA, Marshall Space Flight Center, Atmospheric 
Laboratory for Applications and Science, Mission 1 3 


The SOLSPEC experiment, planned for the Atmos- 
pheric Laboratory for Applications and Science 
(ATLAS 1) NASA mission, is described. The purpose 
of this experiment is the measurement of the absolute 
solar irradiances in the wavele range from 180 to 
3000 nm and the variabilities of the solar irradiances in 
this wavelength range. Measurements of the irra- 
diances and variabilities are used in: (1) solar-terrestri- 
al/planetary relationships, in particular aeronomy of 
the stratosphere and mesosphere; (2) climatoglogy; 
and (3) solar physics. 
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Far Ultravio!ot Space Telescope (FAUST). 

S. Bowyer. Oct 88, 2p 

In NASA, Marshall Space Flight Center, Atmospheric 
Laboratory for Applications and Science, Mission 1 2 
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The Far Ultraviolet Space Telescope is a compact, 
wide field-of-view, far ultraviolet instrument designed 
for observations of extended and point sources of as- 
tronomical interest. It was originally used in sounding 
rocket work by both French and American geey a 
tors. The instrument was modified for flight on 
space shuttle and flew on the Spacelab 1 mission as a 
joint effort between the Laboratoire d’Astronomie - 
tiale and the University of California, Berkeley. 
prime experiment objective of this telescope on the At- 
mospheric Laboratory Applications and Science 
(ATLAS 1) NASA mission is to observe faint astronom- 
ical sources in the far ultraviolet with sensitivities far 
higher than previously available. The experiment will 
cover the 1300 to 1800 A band, which is inaccessible 
to observers on earth. The observing program during 
the mission consists of obtaining sky images 
during spacecraft nighttime. The targets will include 
hot stars and nebulae in our own galaxy, faint diffuse 
galactic features similar to the cirrus clouds seen by 
the Infrared Astronomical Satellite (IRAS), lar 
nearby galaxies, nearby clusters of galaxies, and 
jects of cosmological interest such as quasars and the 
diffuse far ultraviolet background. 
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N89-29431/8/GAR 
(Order as N89-29430/0/GAR, PC ear 
1 
European Space Research and Technology Centre, 
Noordwijk (Netherlands). 
lence Pa’ 


Space Sc’ 

H. Olthof. cMay 89, 2p 

In Esa, First European Workshop on Flight Opportuni- 
ties for Small Payloads p 3-4. 


A survey was made requesting an indication of interest 
and letters of intent to propose experiments for Eureca 
flights in the domain of space sciences. A total of 67 
letters have been received. The large response and 
the quality of the proposals shows that there is no 
shortage of ingenuity of the scientific community to 
propose valuable experiments. Subjects include 
gamma ray and X-ray astronomy, solar system cosmic 
rays, solar physics, aurora measurements and plane- 
tary entry probes. 
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N89-30075/0/GAR 
California Univ., Berkeley. 


PC A07/MF A01 


005, 154 


ASTRONOMY & ASTROPHYSICS 
Astrophysics 


Effect of Wave Localization on Plasma Instabil- 


Ph.D. Thesis. 

W. K. Levedahi. Oct 87, 129p NAS 1.26:184908, 
NASA-CR-184908 

Contract NAGW-516 


The Anderson model of wave localization in random 
media is involved to study the effect of solar wind den- 
sity turbulence on plasma processes associated with 
the solar type III radio burst. ISEE-3 satellite data indi- 
cate that a possible model for the type Ill process is 
the parametric decay of Langmuir waves excited by 
solar flare electron streams into daughter electromag- 
netic and ion acoustic waves. The threshold for this 
instability, however, is much higher than observed 
Langmuir wave levels because of rapid wave convec- 
tion of the transverse electromagnetic daughter wave 
in the case where the solar wind is assumed homoge- 
neous. Langmuir and transverse waves near critical 
density satisfy the loffe-Reigel criteria for wave local- 
ization in the solar wind with observed density fluctua- 
tions -1 percent. Numerical simulations of wave propa- 
gation in random media confirm the localization length 
predictions of Escande and Souillard for stationary 
density fluctations. For mobile density fluctuations lo- 
calized wave packets spread at the propagation veloc- 
ity of the density fluctuations rather than the group ve- 
locity of the waves. Computer simulations using a lin- 
earized hybrid code show that an electron beam will 
excite localized Langmuir waves in a plasma with den- 
sity turbulence. An action principle approach is used to 
develop a theory of non-linear wave processes when 
waves are localized. A theory of resonant particles dif- 
fusion by localized waves is developed to explain the 
saturation of the beam-plasma instability. It is argued 
that localization of electromagnetic waves will allow 
the instability threshold to be exceeded for the para- 
metric decay discussed above. 


005,153 
N89-30139/4/GAR PC A03/MF A01 
Washington State Univ., Puliman. Program in Astrono- 


my. 

He 2-104: A Link between Symbiotic Stars and 
Planetary Nebulae. 

J. H. Lutz, J. B. Kaler, R. A. Shaw, H. E. Schwarz, 
and C. Aspin. May 89, 17p NAS 1.26:180089, NASA- 
CR-180089 

Contracts NAG5-410, NSF AST-85-14908 


Ultraviolet, optical and infrared observations of He 2- 
104 are presented, and estimates for some of the 
physical properties of the nebular shell are made. It is 
argued that He 2-104 is in transition between the D- 
type symbiotic star and bipolar planetary nebula 
phases and, as such, represents a link between sub- 
classes of these two types of objects. The model in- 
cludes a bi system with a Mira variable and a hot, 
evolved star. Previous mass loss has resulted in the 
formation of a disk of gas and dust around the whole 
system, while the hot star has an accretion disk which 
produces the observed highly ionized emission line 
spectrum. Emission lines from cooler, lower density 
gas is also observed to come from the nebula. In addi- 
tion, matter is flowing out of the system in a direction 
perpendicular to the disk with a high velocity and is 
impacting upon the previously-ejected red giant wind 
and/or the ambient interstellar medium. 


005,154 

N89-30148/5/GAR 

Geneva Observatory (Switzerland). 
Wind and Shock Model for Quasa 
with Observations of 3C 273. 

T. J. Courvoisier, and M. Camenzind. 1989, 12p 
SER-C-PREPUBL-FASC-35, ETN-89-95174 


The wind and shock model for quasars is confronted to 
observations of 3C 273 obtained since late 1983. Two 
physical mechanisms that lead to physical conditions 
similar to those empirically derived from the model, are 
proposed. The physical parameters are determined by 
the observations of individual sources. Changes in the 
values of the parameters account for the observed 
variations in the continuum energy distribution. E 

transport processes lead to sets of parameters in 
agreement with the values empirically determined. 
Few predictions can be made on the basis of the 
model. It is necessary to confront the wind and shock 
model! with observations of other sources to see 
whether this —— can be applied, and what 
could cause the differences between the individual 
quasars. It is shown that the hypothesis of spherical 
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ae a mmr for simplicity in the original mode! must 
be abandoned. 
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N89-30149/3/GAR PC A03/MF A01 
Geneva Observatory (Switzerland). 

New Calibration of Geneva Photometry in Terms 
of Te, LOG G and Mass for B Stars. 

P. North, and B. Nicolet. 1989, 16p SER-C- 
PREPUBL-FASC-36, ETN-89-95175 

Sponsored by the Swiss National Foundation for Sci- 
entific Research. 

A semi empirical calibration of the two reddening-free 
parameters X and Y of Geneva photometry in terms of 
effective temperature, metallicity, mass and surface 
gravity is proposed. The calibration is based on Kur- 
ucz’s grid of atmosphere models and on a set of fun- 
damental stars; it is valid for main sequence stars with 
an effective temperature (Te) approx. greater than 
10000 K. The model can be applied to cooler stars, but 
becomes uncertain for X greater than 1.6. The lack of 
fundamental stars with log g less than 4.0 makes the 
calibration less reliable for evolved stars. Theoretical 
evolutionary tracks are used to calibrate the Y vs X 
diagram in terms of stellar mass, for M approx. greater 
than 2.5 to 3.0 of the solar mass. The mass of stars 
with a solar metallicity is estimated in the range 2.5 to 
15 of the solar mass. 


005, 156 

N89-30151/9/GAR PC AO5/MF A01 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard . Flight Center. 
Nimbus-7 ERB (Earth Radiation Budget) Solar 
Analysis rey (ESAT) User’s Guide. 

E. Major, J. R. Hickey, H. L. Kyle, B. M. Alton, and B. 
J. Vailette. Nov 88, 92p NAS 1.61:1211, REPT-88- 
204, NASA-RP-1211 


Seven years and five months of Nimbus-7 Earth Radi- 
ation Budget (ERB) solar data are available on a single 
ERB Solar Analysis Tape (ESAT). The period covered 
is November 16, 1978 through March 31, 1986. The 
Nimbus-7 satellite performs approximately 14 orbits 
per day and the ERB solar telescope observes the sun 
once per orbit as the satellite crosses the southern ter- 
minator. The solar data were carefully calibrated and 
screened. Orbital and daily mean values are given for 
the total solar irradiance plus other spectral intervals 
(10 solar channels in all). In addition, selected solar 
activity indicators are included on the ESAT. The 
ESAT User’s Guide is an update of the previous ESAT 
User’s Guide (NASA TM 86143) and includes more de- 
tailed information on the solar data calibration, screen- 
ing procedures, updated solar data plots, and applica- 
tions to solar variability. Details of the tape format, in- 
cluding source code to access ESAT, are included. 


005, 157 

N89-30152/7/GAR PC A07/MF A01 
Goettingen Univ. (Germany, F.R.). Mathematisch-Na- 
turwissenschaftlichen Fachbereiche. 
Multidimensional Energy Transfer by Radiation in 
the Solar Atmosphere. 

Ph.D. Thesis. 

J. Trujillobueno. 1988, 141p ETN-89-95374 

Contract DFG-KN-152/3-1 


Both linear and nonlinear analysis are used to gain a 
better understanding of the effects of multi-dimension- 
al transfer of energy by radiation in spatially structured 
stellar atmospheres. Information on the radiative re- 
sponse of RE (radiative equilibrium) model atmos- 
pheres to temperature fluctuations is obtained. Wheth- 
er or not such perturbed systems always return to their 
initial RE configurations is addressed by investigation 
of the dependence of the radiative relaxation times on 
the geometry and structural — of the perturba- 
tions, as well as establishing conditions under 
which radiative instabilities can be possible. 


005,158 

PBS0-115684/GAR PC A04/MF A01 
National Research Council, Washington, DC. Commis- 
sion on Physical Sciences, Mathematics and Re- 
sources. 

Field of Solar Physics: Review and Recommenda- 
tions for Grow! Solar Research. 

Final rept. 

14 Sep 89, 70p ISBN-0-309-04082-5 

Grant NSF-AST87-04262 

Library of Congress catalog card no. 89-62832. Spon- 
= by National Science Foundation, Washington, 


18 VOL. 90, No. 3 


The report surveys the present vitality, quality, and di- 
rections of solar research. The study included a deter- 
mination of the present and future needs for ground- 
based observational facilities and instrumentation, and 
for related analysis and theory, in terms of the priority 
needs of the solar community. The study identifies 
broad institutional issues and recommends possible 
institutional changes to help overcome problems. The 
survey covers the science opportunities in the field of 
solar physics; the demographic composition and views 
of solar physicists; requirements for instrumentation, 
observations, theory, analysis, and data availability; 
and identifies a number of critical problem areas, 
prominent among which is that the university role in 
solar physics is inadequate to sustain a vital science. 
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PB90-122755/GAR PC A09/MF A01 
National Geophysical Data Center, Boulder, CO. 
Solar-Geophysical Data Number 541, September 
1989. Part 2 (Comprehensive Reports). Data for 
March 1989 and Miscellaneous. 

H. E. Coffey. Sep 89, 185p SGD-541-PT-2 

See also PB90-122763. 


Contents: Detailed index for 1989; Data for March 
1989--Solar flares, Solar radio bursts at fixed frequen- 
cies, Interplanetary solar particles and plasma, Solar x- 
ray radiation from GOES satellite, Mass ejections from 
the sun, Active prominences and filaments; Miscella- 
neous Data--Meudon carte synoptique Carrington ro- 
tation 1810 December 1988, Solar ultraviolet radiation 
NOAA-9 May 1986-December 1987. 
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PB90-122763/GAR PC A08/MF A01 
National Geophysical Data Center, Boulder, CO. 
Solar-Geophysical Data Number 541, September 
1989. Part 1 (Prompt Reports). Data for August, 
July 1989, and Late Data. 

H. E. Coffey. Sep 89, 166p SGD-541-PT-1 

See also PB90-122755 and PB90-108572. 


Contents: Detailed index for 1989; Data for August 
1989--IUWDS alert periods (Advance and Worldwide), 
Solar activity indices, Solar flares, Solar radio emis- 
sion, Stanford mean solar magnetic field; Data for July 
1989--Solar active regions, Sudden ionospheric dis- 
turbances, Solar radio spectral observations, Cosmic 
ray measurements by neutron monitor, Geomagnetic 
indices; Late data--Geomagnetic indices-(Sudden 
commencements/solar flare effects May-June 1989, 
and Provisional values of hourly Dst March-April 1988), 
August 1989 special event data-Plots of GOES x-rays, 
protons, and magnetometer. 
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PB90-123787 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Molecular Spectroscopy Div. 
Millimeter- and Submillimeter-Wave Surveys of 
Orion A Emission Lines in the Ranges 200.7-202.3, 
203.7-205.3, and 330-360 GHz. 

Final rept. 

P. R. Jewell, J. M. Hollis, F. J. Lovas, and L. E. 
Snyder. 1989, 32p 

Pub. in the Astrophysical Jnl. Supplement Series 70, 
n4 p833-864 Aug 89. 


The authors have conducted a continuous spectral 
line survey of the Orion A position from 330.5 to 360.1 
GHz. This survey covers nearly the entire 870 microm- 
eter atmospheric window accessible from ground- 
based observations. Approximately 160 distinct spec- 
tral features composed of about 180 lines were detect- 
ed, 29 of which couid not be readily identified. In addi- 
tion, they also surveyed Orion A from 200.7 to 202.3 
GHz and from 203.7 to 205.3 GHz and detected 42 
distinct, new spectral lines, including four that are un- 
identified at present. These data sets are the first thor- 
ough survey results in these spectral regions. The new 
interstellar lines in the survey bands are tabulated and 
displayed graphically. Moreover, the data are being 
made available to the Astronomical Data Center at the 
Goddard Space Flight Center for distribution by re- 
quest to the astronomical community. 


Cosmic Ray Research 
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N89-29375/7/GAR 

(Order as N89-29354/2/GAR, PC en 

1 

Joint Publications Research Service, Arlington, VA. 
Cosmic Rays in Near-Earth Space in 1977-1979 
Based on Cosmos-900 Data. Abstract Only. 
Y. V. Gorchakov, V. G. Afanasyev, K. G. Afanasyev, 
V. A. lozenas, and P. P. Ignatev. c18 Jan 89, 1p 
In Its Jprs Report: Science and Technology. Ussr: 
Space p 6. Trans. into English from Kosmicheskiye Iss- 
ledovaniya (Moscow, USSR), V. 26, No. 2, Mar. - Apr. 
1988 p 331-334. Original Language Document Was 
Announced in laa as A88-39575. 


A study is made of the readings of channels 1, 3, 5 and 
11 of a Cerenkov counter with 18 energy recording 
thresholds and a time resolution of about 20 seconds 
carried on the Cosmos-900 satellite at an altitude of 
460 to 550 km, orbital inclination 83 deg. The variation 
in radiation outside the radiation belts with latitude is 
illustrated. There is a maximum in additional radiation 
with a sharp cutoff for vertically arriving particles at 0.7 
to 2 GV. A split is observed in the periequatorial radi- 
ation. The flux in channe! 11 is approximately double 
the flux of galactic alpha particles in the middle lati- 
tudes. The approximate doubling in the counting rate 
in channel 11 in comparison to the expected alpha par- 
ticle count is not yet explained. 
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AD-A213 091/2/GAR PC A03/MF A01 
Regis Coll. Research Center, Weston, MA. 

Locating Flux Transfer Events in Low-Altitude Sat- 
ellite Measurements (User’s Guide). 

E. M. Basinska, W. J. Burke, and M. A. Heinmann. 1 
Jun 89, 13p GL-TR-89-0260 

Contract F19628-86-K-0045 

Pub. in Jnl. of Geophysical Research, v94 nA6 p6681- 
6691, 1 Jun 89. 


Although flux transfer events (FTEs) have been ob- 
served frequently at high altitudes near the magneto- 
pause their ionospheric signatures remain elusive. 
Vestiges of FTEs and other magneto-pause phenom- 
ena have possibly been detected in transient magnetic 
field perturbations measured on the ground at cusp 
latitudes. Direct observations of FTEs by instrumenta- 
tion on polar orbiting satellites have not yet been forth- 
coming. We have developed a methodology for use by 
investigators based on expected, simultaneous meas- 
urements of plasma drifts (Electric fields), field-aligned 
currents (magnetic fields) and precipitating paricle 
fluxes. To test and illustrate this methodology we 
present the results of a search through the available 
S3-2 data for electric and magnetic field signatures 
from the mid-day sector displaying irregular structures 
of scales 100 to 200 km, consistent with ionospheric 
mapping of FTEs. Out of 36 between December 1975 
and April 1976 we found five possible events. An event 
selected for detailed analysis was observed approxi- 
mately at 2219 UT on January 1976 during an equator- 
ward crossing of the northern dayside auroral region at 
about 1030 MLT. The qualitative electric and magnetic 
field fluctuations expected during a satellite encounter 
with an FTE at ionospheric altitudes are compared with 
single component measurement for S3-2. Keywords: 
Solar wind; Magnetospheres; lonosphere coupling; 
Dayside cusp; Field align current; Electric fields; Flux 
transfer events; Reprints. (JHD) 
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AD-A213 284/3/GAR PC A03/MF A01 
Boston Univ., MA. Dept. of Astronomy. 





Auroral and Sub-Auroral Interaction at the F 
Region lonosphere. 

Final rept. 1 Jun 87-30 Jun 89. 

J. Aarons, and M. Mendillo. 31 Aug 89, 18p 

Contract N00014-87-K-0158 


Deterioration of satellite signals and fading on HF are 
results of the appearance of intense irregularities of 
the order of meters to several hundred meters in the F 
layer. At auroral and sub-auroral latitudes the irregular- 
ities become intense and create serious problems. The 
interaction of the ionosphere during magnetic storms 
has been studied at auroral and subauroral latitudes. 
Results include a model which shows the expansion 
during the injection phase of the magnetic storm and 
the effect of storm effects of the stored up energy in 
the ring current during the recovery phase. In compar- 
ing observations with incoherent scatter data from Mill- 
stone Hill the total convection velocity appears to be 
the dominating parameter in the injection phase cre- 
ation of irregularities. The work will move to studying 
the global effects of individual storms since the storms 
can inhibit irregularities at the equator while creating 
them at auroral and sub-auroral latitudes. Keywords: 
Sub-Auroral irregularities; Spread f region. (JHD) 
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AD-A213 341/1/GAR PC A06/MF A01 
Physical Sciences, Inc., Andover, MA. 

CANOES II; Dynamics of Atmospheric Infrared 
Thermochemical Excitation. Volume 1. 

Final rept. 24 Mar 85-24 May 89. 

W. T. Rawlins, L. G. Piper, M. E. Fraser, H. C. 
Murphy, and T. R. Tucker. Mar 89, 101p PSI-9032/ 
TR-901-VOL-1, GL-TR-89-0124-VOL-1 

Contract F19628-85-C-0032 

See also Volume 2, AD-A213 342. 


In the electron disturbed upper atmosphere, electroni- 
cally excited metastable forms of oxygen and nitrogen 
are formed by electron impact processes. These spe- 

cies dissipate their energy into the atmosphere largely 
by collisional quenching and chemical reaction. S 

ic species and reactions of interest include: 1) elec- 
tronically and/or vibrationally excited nitrogen, N2*, its 
spectroscopy, energy pooling and interactions with 
Oxygen, O2 and trace, infrared-active atmospheric 
species such as carbon monoxide, carbon dioxide, and 
N20; 2) metastable atomic nitrogen, N(2D, 2P), reac- 
tion kinetics and product branching ratios in interac- 
tions with the above atmospheric species; 3) various 
metastable states of O2, O2*, and their potential as 
auroral precursors of infrared radiation from other at- 
mospheric species; and 4) the role of metastable-met- 
astable O2/N2 interactions as potential sources for 
non-linear infrared effects which might occur in strong 
aurorae. Keywords: Infrared emission, Nitric oxide, 
Ozone, Molecular dynamics, Vibrational excitation, At- 
mospheric background. (aw) 
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AD-A213 342/9/GAR PC A12/MF A02 
Physical Sciences, Inc., Andover, MA. 

CANOES II; Dynamics of Atmospheric infrared 
Thermochemical Excitation. Volume 2. 

Final rept. 24 Mar 85-24 May 89. 

W. T. Rawlins, L. G. Piper, M. E. Fraser, H. C. 
Murphy, and T. R. Tucker. Mar 89, 263p PSI-9032/ 
TR-901-VOL-2, GL-TR-89-0124-VOL-2 

Contract F19628-85-C-0032 

See also Volume 3, AD-A213 343. 


In the electron disturbed upper atmosphere, electroni- 
cally excited metastable forms of oxygen and nitrogen 
are formed by electron impact processes. These spe- 
cies dissipate their energy into the atmosphere largely 
by collisional quenching and chemical reaction. Specif- 
ic species and reactions of interest include: 1) elec- 
tronically and/or vibrationally excited nitrogen, N2*, its 
spectroscopy, energy pooling and interactions with 
Oxygen, O2 and trace, infrared-active atmospheric 
species such as CO, CO2, and Nitric Oxide; 2) meta- 
stable atomic nitrogen, N(2D, 2P), reaction kinetics 
and product branching ratios in interactions with the 
above atmospheric species; 3) various metastable 
states of O02, O2*, and their potential as auroral pre- 
cursors of infrared radiation from other atmospheric 
species; and 4) the role of metastable-metastable O2/ 
N2 interactions as potential sources for non-linear in- 
frared effects which might occur in strong aurorae. 
This document reports on the results from a four-year 
coupled experimental program using the COCHISE 
and FAKIR facilities to investigate these issues in fun- 
damental detail. Keywords: Infrared emission, Ozone, 
Molecular dynamics, Vibrational dynamics, Vibrational 


excitation, A\ 


background, Reaction kinet- 
ics, Coefficients, 


ectron transitions. (aw) 
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o> 343/7/GAR A11/MF A02 
Physical Sciences, Inc., ney 

CANOES Il; Dynamics 0 yo Infrared 

Thermochemical Excitation. Volume 3. 

Final rept. 24 Mar 85-24 May 89. 

W. T. Rawlins, L. G. Piper, M. E. Fraser, H. C. 

Murphy, and T. R. Tucker. Mar 89, 241p PSI-9032/ 

TR-901-VOL-3, GL-TR-89-0124-VOL-3 

Contract F19628-85-C-0032 

See also Volume 4, AD-A213 344. 


In the electron disturbed upper atmosphere, electroni- 
Cally excited metastable forms of oxygen and nitrogen 
are formed by electron impact processes. These spe- 
cies dissipate their energy into the atmosphere largely 
by collisional quenching and chemical reaction. 

ic species and reactions of interest include: (1) elec- 
tronically and/or vibrationally excited nitrogen, N2*, its 
spectroscopy, energy pooling and interactions with 
oxygen, O2 and trace, infrared-active atmospheric 
species such as carbon monoxide, carbon dioxide, and 
nitric oxide; (2) metastable atomic nitrogen, (2D, 2P), 
reaction kinetics and product branching ratios in inter- 
actions with the above atmospheric species; (3) vari- 
ous metastable states of O2, 02*, and their potential 
as auroral precursors of infrared radiation from other 
atmospheric species; and (4) the role of metastable- 
metastable O2/N2 interactions as potential sources 
for non-linear infrared effects which might occur in 
strong aurorae. Appendices J thru O pertain to: Pro- 
duction of N2(A3 Sigma (u) (-+)) in the Dielectric Bar- 
rier (Ozonizer) Discharge; Determination of Non-Boltz- 
mann Vibrational Distributions of N2(X, V ) in He/N2 
Microwave-Discharge Afterglows; Quenching Rate 
Coefficients for N2(a’ 1 Sigma (u) (-); Experimental De- 
termination of the soy ac Coefficients for the N2(B-A) 
Transition; Cochise Oper: — Manual; and Fluores- 
cence of the W3 Delta(u) elds B3 Pi(g) and W1 
Delta(u) Yields ai Pi(g) Systems of Nitrogen. Key- 
words: Infrared emission, Molecular dynamics, Vibra- 
tional excitation. (aw) 
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AD-A213 344/5/GAR PC A10/MF A02 
Physical Sciences, Inc., Andover, MA. 

CANOES Il; Dynamics of Atmospheric Infrared 

Thermochemical Excitation. Volume 4. 

Final rept. 24 Mar 85-24 May 89. 

W. T. Rawlins, L. G. Piper, M. E. Fraser, H. C. 

Murphy, and T. R. Tucker. Mar 89, 224p PSI-9032/ 

TR-901-VOL-4, GL-TR-89-0124-VOL-4 

Contract F19628-85-C-0032 

See also Volume 1, AD-A213 341. 


In the electron disturbed upper atmosphere, electroni- 
cally excited metastable forms of oxygen and nitrogen 
are formed by electron impact processes. These spe- 
cies dissipate their energy into the atmosphere largely 
by collisional quenching and chemical reaction. Specif- 
ic species and reactions of interest include: 1) elec- 
tronically and/or vibrationally excited nitrogen, N2"*, its 
spectroscopy, energy pooling and interactions with 
oxygen, O2 and trace, infrared-active atmospheric 
species such as carbon monoxide, and carbon dioxide; 
2) metastable atomic nitrogen, N(2D, 2P), reaction ki- 
netics and product branching ratios in interactions with 
the above atmospheric species; 3) various metastable 
states of O2, O2*, and their potential as auroral pre- 
cursors of infrared radiation from other atmospheric 
species; and 4) the role of metastable-metastable O2/ 
N2 interactions as potential sources for non-linear in- 
frared effects which might occur in strong aurorae. Ap- 
pendices P thru U pertain to: Rovibrational Excitation 
of Nitric Oxide in the Reaction of O2 with Metastable 
Atomic Nitrogen, Rovibrational Excitation of Carbon 
Monoxide By Energy Transfer From Metastable Nitro- 
gen, Classical Trajectory Study of Ozone Recombina- 
tion Dynamics: The Chaperon Mechanism; Formation 
and Stabilization Dynamics of Ozone Complexes; Mul- 
ticollisional Trajectory Studies of Vibrationally/Rota- 
tionally Excited Ozone Molecules by Argon Atoms, Re- 
laxation of Vibrationally Excited Oxygen Molecules by 
Collision with Oxygen Atoms. Keywords: Infrared emis- 
sion, Molecular dynamics. (AW) 


005, 169 
N89-29366/6/GAR 
(Order as N89-29354/2/GAR, PC ay 
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Joint Publications Research Service, Arlington, VA. 
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Satellite and Surface Measurement of Latitudinal 
pom ene ob og oh) gee 


lonospheric Only. 
V. M. Filippov, V. N Alckeoyen ana’ and V. V. Afonin. c18 


Jan 89, ip 

In Its Jprs Report: Science and Technology. Ussr: 
Space p 4. Trans. into English from Kosmicheskiye Iss- 
ledovaniya (Moscow, USSR), V. 26, No. 2, Mar. - Apr. 


1988 p 256-262. 


Results are presented from coordinated measure- 
ments performed on 26 to 27 March 1979, when the 
Intercosmos-19 satellite measured incoming electron 
parameters, the 900 measured the concen- 
tration and temperature of electrons, and surface geo- 
physical methods were used to record the luminance 
of the 630.0 nm line and the convection parameters of 
the plasma in the F area were measured, along with 
the position of the polar edge of the main ionization 
trough. These combined measurements allowed de- 
tailed comparison of successive positions of the 
boundary of diffuse electron precipitation and the posi- 
tion of the polar edge of the main ionospheric Som 
as well as changes in the plasma drift picture 
measurements proved the reliability and suitability of 
the method of reciprocal oblique ionospheric sound- 
ings for determination of the position of the polar edge 
of the trough, allowing the method to be used to diag- 
nose the large scale structure of the inonsphere at 
high latitudes. 
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N89-29367/4/GAR 
(Order as N89-29354/2/GAR, PC wa 
01 
Joint Publications Research Service, Arlington, VA. 
of Motion of High-Energy Protons in Ter- 
Radiation Belts. Abstract On 


ly. 
|. V. Amirkhanov, Y. P. Zhidkov, A. N. llina, and V. D. 
llin. c18 Jan 89, 1p 
In Its Jprs Report: Science and Technology. Ussr: 
Space p 4. Trans. into my from Kosmicheskiye Iss- 
ledovaniya (Moscow, USSR), V. 26, No. 2, Mar. - Apr. 
1988 p 263-269. 


Numerical integration of the equation of motion of par- 
ticles in a dipole magnetic field is used to study: nonlin- 
ear oscillations between reflection points of protons 
with impulse between 2/L(2) and 15/L(2) GeV, the po- 
sition of the cone of losses as a function of system 
parameters, and the reason for accumulation of 
albedo protons. The accumulation of albedo protons 
results from losses of particle motion stability. The 
mixing of phases and pitch angles due to stochastic 
instability results in quasicapture and temporary reten- 
tion of protons. As the adiabatic parameter increases, 
the loss cone is transformed from a straight line to a 
closed curve, at which point normal shaped particle 
sinks are formed in the magnetosphere. The albedo 
proton flow intensity within ovals between 23 and 48 
and 90 and 160 deg may apean an order of magni- 
tude less than outside these angle ranges, which must 
be considered in differential particle flux measure- 
ments. 


005,171 
N89-29372/4/GAR 

(Order as N89-29354/2/GAR, PC ee 
Joint Publications Research Service, Arlington, VA. 
High-Energy Electrons in Outer Terrestrial Radi- 
ation Belt. Abstract Only. 
S. A. Averin, A. M. Galper, V. M. Grachev, V. V. 
Dmitrenko, and V. D. Maslov. c18 Jan 89, 1p 
In Its Jprs Report: Science and Technology. Ussr: 
Space p 5. Trans. into —_ from Kosmicheskiye Iss- 
ledovaniya (Moscow, USSR), V. 26, No. 2, Mar. - Apr. 
1988 p 322-324. Original Language Document Was 
Announced in laa as A88-39572. 


High energy electrons (E greater than 30 MeV) in the 
outer belt (L greater than 2) were measured on the In- 
tercosmos-Bulgaria 1300 satellite. The intensity of 

and quasi- electrons with energies of 
30 to 600 MeV was evaluated as a function of the mag- 
netic shell number. The formation of the high energy 
particles was found to be associated with acceleration 
and diffusion processes in the magnetosphere. 
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N89-29374/0/GAR 
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Packet of Medium-Scale Wave Fiuctuations of 
Nocturnal Middle-Latitude Outer lonosphere Elec- 
tron Concentration Based on Intercosmos-10 
Data. Abstract Only. 

S. K. Annakuliyev, K. Vagner, and M. N. Fatkullin. 
c18 Jan 89, 1p 

In Its Jprs Report: Science and Technol Be an 
iye Iss- 
RR), V. 26, No. 2, Mar. - Apr. 


Space p 6. Trans. into oy from Kosmich 
ledovaniya (Moscow, U 
1988 p 329-330. 


An re is made to trace changes in a narrow 
ae cae bethew medium scale wave disturbances in the 

nocturnal ionosphere at middie latitudes with lati- 
oi based on measurements made by the Intercos- 
mos-10 satellite. Het: neities had a characteristic 
size of a few hundred ki ters. The intensity of the 
— was found to decrease with increasing 
jatitude. 


005,173 


N89-29419/3/GAR 
(Order as N89-29413/6/GAR, PC A04/MF 


A01) 
Texas Univ. at Dallas, Richardson. 
9 Neutral Atom Precipitation (ENAP). 


. Oct 88, 3p 
In NASA, arshall apace Flight Center, Atmospheric 
p. 


Laboratory for Applications and Science, Mission 1 3 
The Energetic Neutral Atom Precipitation experiment 
is scheduled to be flown on the Atmospheric Laborato- 
ty for Applications and Science (ATLAS 1) NASA mis- 
sion. The objective of this experiment is to measure 
very faint emissions at nighttime arising from fluxes of 
energetic neutral atoms in the thermosphere. These 
energetic atoms have energies ranging up to about 50 
keV, and arise from ions of hydrogen, helium, and 
oxygen trapped in the inner magnetosphere. Some of 
these ions become neutralized in charge exchange re- 
actions with neutral hydrogen in the hydrogen geocor- 
ona that extends through the region. The ions are 
trapped on magnetic field lines which cross the equa- 
torial plane at 2 to 6 earth radii distance, and they 
mirror at a range of heights on these field lines, extend- 
ing down to the thermosphere at 500 km altitude. The 
ATLAS 1 measurements will not be of the neutral 
atoms themselves but of the optical emission pro- 
duced by those on trajectories that intersect the ther- 
— The ENAP measurements are to be made 

~ , nee Spectrometric Observatory (ISO) 

being flown on the ATLAS mission primari 

for ght. spectral observations, and the ENA 
measurements will all be nighttime measurements be- 
cause of the faintness of the emissions and the rela- 
tively low level of magnetic activity expected 


005,174 


N89-29424/3/GAR 
(Order as N89-29413/6/GAR, PC A04/MF 


A01) 

yom Palo Alto Research Labs., CA. 

Emissions Photometric imaging 
(AEP iment. 

B. Mende. Oct 88. 

in NASA, Marshall ee Flight Center, Atmospheric 
Laboratory for Applications and Science, Mission 1 6 
p. 


Space plasma physics will be studied on the Atmos- 
pheric Laboratory for Applications and Science 
(ATLAS 1) NASA mission during the Atmospheric 
Emissions Photometric wey oy Ay experiment. 
The basic scientific objective of the AEPI is the investi- 
= of the upper atmosphere-ionosphere and the 

ice shuttle Gannon The experiment areas of 
the EPI include: (1) oy cneny Ui of ionospheric 
transport processes by _Mg(+) ions; (2) 
studies of optical properties oaen ly induced elec- 
tron beams; (3) measurement of electron cross sec- 
tions for selected atmospheric species; (4) studies of 
natural airglow; and (5) studies Sate natural auroras. On 
ATLAS 1, optical emissions generated by the shuttle 
(shuttle ram glow) will also be investigated. 


005,175 


N89-29425/0/GAR 
(Order as N89-29413/6/GAR, PC A04/MF 
A01) 
Institute of Space and Astronautical Science, Tokyo 
(Japan). 
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o— Experiments with Particle Accelerators 
(SEPAC 


). 
T. Obayashi. Oct 88, 3p 
In NASA, Marshall Soace Flight Center, Atmospheric 
Laboratory for Applications and Science, Mission 1 3 


The purpose o ice Experiments with Particle Ac- 
celerators (SEPA ) on the Atmospheric Laboratory for 
Applications and Science (ATLAS 1) mission, is to 
carry out active and interactive experiments on and in 
the earth’s ionosphere, atmosphere, and a 
owt The instruments to be used are an electron 

m accelerator (EBA), plasma contactor, and asso- 
ciated instruments the purpose of which is to perform 
diagnostic, monitoring, and —— data taking func- 
tions. Four major classes of investigations are to be 
performed by SEPAC. They are: beam plasma physics, 
beam-atmosphere interactions, the use of modulated 
electron beams as transmitting antennas, and the use 
of electron beams for remote sensing of electric and 
magnetic fields. The first class consists mainly of on- 
board plasma physics experiments to measure the ef- 
fects of phenomena in the vicinity of the shuttle. The 
last three are concerned with remote effects and are 
supported by other ATLAS 1 investigations as well as 
by ground-based observations. 


005,176 
N89-29882/2/GAR 
(Order as N89-29853/3/GAR, PC ae 4 
1 
Norwegian Defence Research Establishment, Kjeller. 
Use of DC-Probe Measurements in the Middle At- 


mosphere Program. 

E. V. Thrane. Apr 89, 8p 

In International Council of Scientific Unions, Middle At- 

— Program. Handbook for MAP, Volume 27 p 
1-208. 


The middie atmosphere is weakly ionized, collision 
dominated plasma. Rocket-borne dc probes have 
proven effective in measuring conductivity and elec- 
tron and ion concentrations in this plasma, and in 
some cases electron temperatures and ion composi- 
tion were observed. During MAP, dc probes were also 
used successfully to study turbulence in the middle at- 
mosphere, using the plasma as a passive tracer for the 
dynamical processes in the nonionized gas. Basic prin- 
ciples are reviewed of the dc-probe technique and ex- 
amples are presented of results obtained during MAP. 


005,177 
N89-29883/0/GAR 
(Order as N89-29853/3/GAR, PC — MF 


01) 
Physical Research Lab., Anmedabad (India). 
Results of Rocket Measurements of D-Region loni- 
—— over Thumba in MAP (Middie Atmosphere 


im). 
D. Chakrabarty, G. Beig, S. C. Garg, P. 
Subrahmanyam, and K. S. Zalpuri. Apr 89, 3p 
In International Council of Scientific nions, Middle At- 
mosphere Program. Handbook for MAP, Volume 27 p 
209-211. Prepared in Cooperation with National Physi- 
cal la B., New Delhi (India). 


Under MAP, two rockets were launched from Thumba 
(8.5 N, 76.8 E) around 1030 hrs Lt with identical pay- 
loads on 7 and 10 March 1986 for D “yy studies. 
Positive ion densities were measured by spherical 
probe and Gerdien condenser and electron densities 
were measured by Langmuir probe and propagation 
experiments. In both flights a valley in ionization height 
profile was noticed around 83 km. The density of ioni- 
zation at this altitude was about 4 x 10(2) cu cm. A 
detailed positive ion-chemical scheme was used to re- 
produce the measured ionization height profiles. The 
density of NO needed to reproduce the valley in ioniza- 
tion at 83 km came around 5 x 10(5) cu cm. A photo- 
chemical treatment without diffusion process was 
found inadequate to explain this value of NO. Calcula- 
tions showed that the value of vertical eddy diffusion 
needed to reproduce the value of NO was around 
10(6)sq cm/s. Interestingly, the same value of eddy 
diffusion coefficient was obtained when derived in the 
manner described by Thrane and his coworkers using 
only the positive ion current data of spherical probes. 


005,178 
N89-29884/8/GAR 
(Order as N89-29853/3/GAR, PC A24/MF 


A01) 
National Physical Lab., New Delhi (India). 


Model Representation of the Ambient Electron 
Density Distribution in the Middie Atmosphere. 

Y. V. Ramanamurty. 89, 4p 

In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 27 P 
212-215. 


While the Langmuir probe controlled by rocket propa- 
gation experiments by the University of Illinois at midla- 
titude revealed the existence of a permanent D region 
— (DTP), similar measurements over the 
Thumba equatorial station did not clearly bring out the 
above daytime feature. Moreover, the calibration con- 
stant (ratio of electron density to the current drawn by 
the Langmuir probe) increased with height (in the 70 to 
100 km region) in the case of the midlatitude observa- 
tions whereas the recent measurements over Thumba 
showed a decrease up to about 90 km followed by an 
increase above 90 km. Secondly, there is the problem 
of reconciling the station oriented observations from 
the COSPAR family with the ground based radio prop- 
agation measurements from the URSI family. Thirdly, 
new information on Winter in Northern Europe (WIN 
and in USSR is available by asking for its incorporation 
into any global model such as the IRI. The results of 
investigation of the above aspects are presented. 


005,179 
N89-29886/3/GAR 
(Order as N89-29853/3/GAR, PC we 
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National Aeronautics and Space Administration, 

Greenbelt, MD. Goddard Space Flight Center. 

Relativistic Magnetospheric Electrons: Lower lon- 

ospheric Conductivity and Long-Term Atmospher- 

ic Variability. 

D. N. Baker, J. B. Blake, R. Klebesadel, D. D. 

Sentman, and D. J. Gorney. Apr 89, 3p 

in International Council of Scientific Unions, Middle At- 

— Program. Handbook for MAP, Volume 27 p 
17-219. 


Long term observations of relativistic electrons in the 
earth’s outer magnetosphere show a strong solar 
cycle dependence with a prominent intensity maximum 
-— the approach to solar minimum. This population 
therefore closely corresponds to the presence of high 
speed solar wind streams emanating from solar coro- 
nal holes. Using a numerical code, the precipitati 
electron energy deposition in the earth’s upper a 
middle atmosphere were calculated. Observed events 
(typically persisting several days) would have maxi- 
mum effect in the 40 to 60 km altitude range with peak 
energy depositions greater than 110 keV/cu cm-s. It is 
suggested that this electron population could play an 
important lon: ng term role in modulating lower D region 
ionization and middie atmospheric ozone chemistry. 
Methods are described of observing middle atmos- 
pheric and lower ionospheric effects of the electrons 
including balloon, riometer, and space-based ozone 
sensor systems. A particularly promising approach 
may involve the monitoring of global Schumann reso- 
nance modes which are sensitive to global changes in 
the properties of the earth-ionosphere cavity. Present 
work indicates that Schumann resonance properties 
are moderately correlated with the flux of precipitating 
relativistic electrons thus offering the possibility of con- 
tinuously monitoring this aspect of magnetosphere-at- 
mosphere coupling. 


005,180 
N89-29888/9/GAR 
(Order as N89-29853/3/GAR, PC oot) 
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Norwegian Defence Research Establishment, Kjeller. 
Smal le Structure and Turbulence Observed in 
MAP/WINE (Middle Atmosphere Program/Winter 
in Northern Europe). 

T. A. Blix. Apr 89, 11p 

In International Council of Scientific Unions, Middle At- 
— Program. Handbook for MAP, Volume 27 p 


During MAP/WINE small scale structure and turbu- 
lence in the mesosphere and lower thermosphere was 
studied in situ by rocket-borne instruments as well as 
from the ground by remote sensing techniques. The 
eight salvoes launched during the campaign resulted 
in a wealth of information on the dynamical structure of 
these regions. The experimental results are reviewed 
and their interpretation is discussed in terms of teow 
waves and turbulence. It is shown that eddy diffusion 
coefficients and turbulent energy dissipation rates may 
be derived from the in situ measurements in a consist- 





ent manner. The observations are also shown to be 
consistent with the hypothesis that turbulence can be 
created by a process of gravity wave saturation. 


005, 181 
N89-29889/7/GAR 
(Order as N89-29853/3/GAR, PC — 


1) 
Gesamthochschule Wuppertal (Germany, F.R.). Dept. 
iulddle A 
M Atmosphere Thermal Structure during 
MAP/WINE Gan Atmosphere Program/Winter 
in Northern 
D. Offermann. 4 $6, 8p 
In International ncil of Scientific Unions, Middle At- 
me = Program. Handbook for MAP, Volume 27 p 


Middle atmosphere temperatures were measured 
during the MAP/WINE campaign by various ground- 
based techniques, by rocket instruments, and by satel- 
lites. Respective data were analyzed for atmospheric 
thermal mean state as well as for long and short period 
variations. A brief survey of the results is given. Month- 
ly mean temperatures agree well with the new CIRA 
model. Long period (planetary) waves frequently ex- 
hibit peculiar vertical amplitude and phase structures, 
resembling those of standing waves. Short period os- 
= tend to begin breaking well below the strato- 
sphere. 


005,182 
N89-29890/5/GAR 
(Order as N89-29853/3/GAR, PC oar ~3 

Akademiya Nauk SSSR, Moscow. Inst. a Mag- 
netizma, lonosfery i R: ostraneniya Radiov 
Soviet Contributions Towards MAP/WINE (Middle 
Atmosphere Program/Winter in Northern Europe). 
Z. T. Rapoport, and E. S. Kazimirovsky. Apr 89, 6p 
In International Council of Scientific Unions, Middle At- 
— Program. Handbook for MAP, Volume 27 p 

45-250. 


In the winter of 1983 to 1984, the research institutes of 
the Soviet Union took an active part in the accomplish- 
ment of the project Winter in Northern Europe (MAP/ 
WINE) of the Middle Atmosphere Program. Different 
methods were used to measure temperature, direction 
and velocity of wind, turbulence, electron concentra- 
tion in the lower ionosphere, and radio wave absorp- 
tion. The study of the stratopheric warmings and the 
related changes in the mesosphere and lower ionos- 
phere was considered of special importance. The anal- 
ysis of the obtained data has shown, in particular, that 
during the stratospheric warmings the western wind in 
winter time becomes weaker and even reverses. At 
the same time period the electron concentration and 
the radio wave absorption in the lower ionosphere are 
often reduced. It is also observed that the high absorp- 
tion zones move from west to east. These results con- 
firm the concept about the role of the cyclonic circum- 
polar vortex in the transport of the auroral air to tem- 
perate latitudes and about the appearance of condi- 
tions for the winter anomalous radio wave absorption. 


005, 183 
N89-29893/9/GAR 
(Order as N89-29853/3/GAR, PC ear v4 


Graz Univ. (Austria). 

Plasma Phenomena Observed in the MAP/WINE 
Middie Atmosphere Program/Winter in Northern 
urope) Campaign. 

M. Friedrich. 89, 3p 

In International Council of Scientific Unions, Middle At- 

——s Program. Handbook for MAP, Volume 27 p 


The wealth of plasma data gathered in the MAP/WINE 
campaign allows insight into the generation of electron 
densities on a large, and the nature of the ions on a 
small scale. The associated measurements of winds 
and charged particles help to understand the morphol- 

of the midlatitude ionization which turns out to cor- 
relate poorly with geomagnetic activity, but at least 
slightly with the prevailing winds. A somewhat clearer 
connection seems to exist between stratospheric 
warmings and radio wave absorption minima. On the 
local scale the interpretation of the rocket measure- 
ments of positive ions was helped by simultaneous ob- 
servations of temperatures and atomic oxygen. The 
relevance of the description winter anomaly for high 
latitude electron density profiles are examined. 


005, 184 
N8S-29910/1/GAR 
(Order as N89-29853/3/GAR, PC A24/MF 


A01 
— — Univ., Logan. iit ’ 
larities during MAC/SINE eno Intmosphere Go 
operation/Summer in Northern E 
J. C. Ulwick. Apr 89, 4p 
in International Council of Scientific Unions, Middle At- 


mosphere Program. Handbook for MAP, Volume 27 p 
386-389. 


Four poy wd Arcas rockets were launched at the 
Andoya Rocket Range, Norway, as part of the MAC/ 
SINE campaign to measure electron density irregular- 
ities with high spatial resolution in the cold summer 
polar mesosphere. They were launched as part of two 
salvos: the turbulent/gravity wave salvo (3 rockets) 
and the EISCAT/SOUSY radar salvo (one rocket). In 
both salvos meteorological rockets, measuring tem- 
perature and winds, were also launched and the 
SOUSY radar, located near the launch site, measured 
mesospheric turbulence. Electron density irregularities 
and strong gradients were measured by the rocket 
probes in the region of most intense backscatter ob- 
served by the radar. The electron density profiles (8 to 
4 on ascent and 4 on descent) show very different 
characteristics in the peak scattering region and show 
marked spatial and temporal variability. These data are 
intercompared and discussed. 


005,185 
N89-29911/9/GAR 
(Order as N89-29853/3/GAR, PC A24/MF 


A01) 

Bonn Univ. (Germany, F.R.). 
Turbulent Small-Scale Neutral and ton Density 

Fluctuations as Measured — MAC (Middle At- 
mosphere Cooperation)/Epsilon 
F. Luebken, W. Hillert, U. Vonzahn, T. A. Blix, and E. 
V. Thrane. Apr 89, 6p 
In International Comet of Scientific Unions, Middle At- 
— Program. Handbook for MAP, Volume 27 p 


During the MAC/Epsilon campaign (Fall 1987, from 
Andoya, Northern Norway, 69 N, 16 E) a total of four 
altitude profiles of neutral gas number densities and 
six profiles of ion number densities were measured 
with high spatial resolution in the height range from 60 
to 120 km. First results of these rocket-borne experi- 
ments are presented with emphasis on small scale tur- 
bulent density variations and related turbulents param- 
eter as structure function constants and energy dissi- 
pation rates. 


005, 186 
N89-29912/7/GAR 
(Order as N89-29853/3/GAR, PC —— 
1) 
Pennsylvania State Univ., University Park. Dept. of 


Electrical ——— 

Hn mosphere Measurements of Small-Scale 
Seams onan ularities and lon Properties 

oauet the MA (Middle Atmosphere Coopera- 


tion)/Epsilon Campaign. 
S. P. Blood, J. D. itchell, and C. L. Croskey. Apr 89, 


4p 

In International Council of Scientific Unions, Middle At- 
—— Program. Handbook for MAP, Volume 27 p 
3 99. 


Rocket payloads designed to measure small scale 
electron density irregularities and ion properties in the 
middle atmosphere were flown with each of the three 
main salvos of the MAC/Epsilon campaign conducted 
at the Andoya Rocket Range, Norway, during October 
to November 1987. Fixed bias, hemispheric nose tip 
probes measured small scale electron density irregu- 
larities, indicative of neutral air turbulence, during the 
rocket’s ascent; and subsequently, parachute-borne 
Gerdien condensers measured the region’s polar elec- 
trical conductivity, ion mobility and density. One rocket 
was launched during daylight (October 15, 1052:20 
UT), and the other two launches occurred at night (Oc- 
tober 21, 2134 UT: November 12, 0021:40 UT) under 
moderately disturbed conditions which enhanced the 
detection and measurement of turbulence structures. 
A preliminary analysis of the real time data displays 
indicates the presence of small scale electron density 
irregularities in the altitude range of 60 to 90 km. Ongo- 
ing data reduction will determine turbulence param- 
prs and also the region’s electrical properties below 
m. 
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N89-29913/5/GAR 
(Order as N89-29853/3/GAR, PC A24/MF 
A01) 
National Aeronautics and ice Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Preliminary Measurements of Auroral Energy ~ 
lesponse during iddie Atmosphere an 
eration)/Epsilon. 
R. A. Goldberg. Apr 89, 8p 
In International Council of Scientific Unions, Middle At- 


mosphere Program. Handbook for MAP, Volume 27 p 
400-407. 


On the nights of October 21 and 28, 1987 (UT), two 
Nike Orion payloads (NASA 31.066 and 31.067) were 
launched from Andoya, Norway, as part of the MAC/ 
Epsilon campaign, to study auroral energetics and 
their effect on the middie atmosphere. Each payload 
carried instrumentation to measure relativistic elec- 
trons from 0.1 to 1.0 MeV in 12 differential channels, 
and Bremsstrahiun ng X-rays from greater than 5 to 
greater than 80 KeV in 5 integral channels. In addition, 
instrumentation to measure ion densities and electric 
fields were also included on these and, in the case of 
31.066, on other near simultaneous payloads. The first 
flight, 31.066, was launched under pre-magnetic mid- 
night conditions during relatively stable auroral condi- 
tions. Flight 31.067 was launched during post-breakup 
conditions at which time pulsations of approx. 100 sec- 
onds duration were evident. The measured radiations 
including their spectral characteristics are compared 
for these two events, to appraise their effect on the 
electrodynamic properties of the middie atmosphere 
as determined by other rocket-borne measurements. 


005,188 
N89-29914/3/GAR 
(Order as N89-29853/3/GAR, PC — 
01) 
en fuer Kernphysik, Heidelberg (Germa- 
ny, F.R.). 
Positive lon Composition in the Polar D and E Re- 
gions Measured during Moderate lonospheric Ab- 


sorption. 

P. Laemmerzahi, and D. Krankowsky. Apr 89, 3p 

In International Council of Scientific Unions, Middle At- 
— Program. Handbook for MAP, Volume 27 p 
408-410. 


During the MAC/Epsilon campaign a mass spectrome- 
ter probe was flown on a rocket launched from Andoya 
(Norway) on 12 November 1987 at 0021 UT providing 
partial ion density profiles in the altitude range be- 
tween less than 50 to 125 km. Due to the short sam- 
pling period of 0.17 seconds structural features could 
be observed at approx. 150 m height resolution in the 
regimes where metal ions occur and where cluster 
ions are dominant. The observations were made 
during stable ionospheric absorption of 1 to 1.5 dB. 
Preliminary results are presented and discussed. 


005, 189 
N89-29915/0/GAR 
(Order as N89-29853/3/GAR, PC een 


Graz Univ. (Austria). Dept. of Communications and 
ee Propagation. 

Case Study of Modeled and Measured D-Region 
Plasma Densities. 
M. Friedrich. Apr 89, 2p 
In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 27 p 
411-412. 


Two of the many sounding rockets launched as part of 
the MAC/Epsilon campaign are particularly suited to 
test the validity or quality of D region models. The 
measurements covered atomic oxygen, neutral tem- 
peratures and fluxes of charged particles. With these 
parameters as inputs, one is thus in the position to 
assess their relevance for the measured parameters, 
i.e., ion composition, transition heights of clusters and 
negative ions and total plasma density. The two 
IOMAS payloads are believed to be the only night 
flights with associated measurements of atomic 
oxygen extending below the ledge at about 80 km. 
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Preliminary Comparison of Temperature Sound- 
ings Obtained from Simultaneous Radiometric, 
Radio-Acoustic, and Rawinsonde Measurements. 
Technical rept--— 

J. A. Schroeder. Sep 89, 27p NOAA-TM-ERL-WPL- 
173 


An experiment was conducted to compare the accura- 
cy of atmospheric temperature soundings obtained si- 
multaneously with a ground-based radio-acoustic 
sounding system (RASS), a ground-based microwave 
radiometric system, and a combined RASS/radiomet- 
ric system at Denver, Colorado, during July and August 
of 1988. Applying a linear statistical retrieval technique 
to measurements from all three systems permitted 
three-way comparisons throughout the troposphere. 
Accuracy was evaluated by comparison with simulta- 
neous in situ rawinsonde temperature measurements. 
Rms errors for the 22 sets of soundings compared 
ranged from 0.5 to 2.0 C, depending on altitude. The 
differences among the three systems were too small to 
conclude that the combined system performance was 
significantly better than that of either system alone. 
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PB90-123985/GAR PC A04/MF A01 

— Geofysiska Inst. (Sweden). Dept. of Space 
ysics. 

Kiruna Geophysical Data. Data Summary January- 

March 1989. 

B. Thelin. 1989, 51p 

See also PB89-228258. 


Kiruna Geophysical Data is a collection of results of 
ground-based more or less continuous measurements 
of upper atmosphere variables carried out at Swedish 
Institute of Space Physics. The objective with the data 
summary is to present current geophysical data, which 
is related to polar upper atmospheric conditions. Main 
topics include Geomagnetism, Optical aurora, and lon- 
ospheric ionization. Tables of January-March 1989 in- 
clude Geomagnetic K-indices, and All-sky camera. Re- 
productions for January-March 1989 include Magneto- 
gram plots and Riometer recordings. 


Dynamic Meteorology 
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AD-A212 849/4/GAR PC A06/MF A01 
Control Data Corp., Minneapolis, MN. Meteorology Re- 
search Center. 

Interaction and Variation of Waves and Turbu- 
lence from MST Radar Data. 

Final rept. 1 Feb 86-31 Jul 89. 

keg Peterson. 31 Aug 89, 109p AFOSR-TR-89- 
Contract F49620-86-C-0027 


This report summarizes research results on the inter- 
actions of gravity waves, small-scale turbulence, and 
the background weather conditions obtained —_ 
data from clear-air Doppler profilers (also called MS 
radars), and from aircraft and balloons. The major re- 
sults from these studies are as follows: (1) It was found 
from analysis of a set of aircraft data taken near the 
tropopause and from MST radar taken in Alaska and 
Colorado that there is enhanced mesoscale variability 
over mountains compared to over plains or oceans. 
These observational results were compared with pre- 
dictions from the theory of stratified turbulence and 

of Doppler-shifted gravity waves, and it was 
found that neither theory predicts all of the observed 
features. (2) Modeling of the refractivity turbulence 
structure constant (cn2) showed that small-scale 
shears of the horizontal wind are about twice as large 
over the mountainous regions of Colorado compared 
to over the plains of Illinois, presumably due to terrain 
differences. (3) It was found that gravity wave activity 
is enhanced near fronts, jet streams, and convective 
elements. (4) The flatland MST radar was used to 
monitor tropopause folding events under a variety of 
background conditions and a preliminary climatology 
of the occurrence of folds was developed. (5) The 
spectrum of vertical motions at Flatland was analyzed 
and was found to closely match predictions for a spec- 
trum of Doppler-shifted gravity waves. (6) Temporal 
mean vertical velocities measured by the radar reflect 
the large-scale flow when weather systems are chang- 
ing slowly enough that the radar sample is representa- 
tive of a large area. (RH) 
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AD-A213 077/1/GAR PC A03/MF A01 
beard Univ. (israel). Dept. of Geophysics and Plane- 


tary nces. 

Combined Use of Three Different 
Obtain the Best Estimate of M 
Winds Over Complex Terrain. 
Final rept. Jul 86-Mar 89. 

P. Alpert. 1988, 16p GL-TR-89-0248 
Grant AFOSR-86-0175 

Pub. in Boundary-Layer Meteorology, v45 p291-305 
1988. 


es to 
ta Surface 


Three approaches for estimating meso-beta (Delta 
chi=5-10 km) surfac e winds over complex terrain are 
applied to obtain best estimates of typical summertime 
surface flow in Israel, based on a detailed 3-D model, a 
one-level sigma model and a dense network of surface 
wind observations. A scheme for combining the three 
approaches is outlined and illustrated through two ex- 
amples showing how the approaches complement 
each other. It is suggested that such a man-machine 
combination is best for estimation of surface winds 
over complex terrain. Keywords: Wind prediction; 
Boundary layer; Mesoscale modelling; Reprints. (JHD) 


005,194 

AD-A213 212/4/GAR PC A16/MF A02 
Hawaii Inst. of Geophysics, Honolulu. 

Hawaiian Winter Workshop Proceedings of Para- 
meterization of Small-Scale Processes. Held in 
Manoa, Hawail on January 17-20, 1989. 

P. Mueller, and D. Henderson. 1989, 362p 


The fifth ‘Aha Huliko’a Hawaiian Winter Workshop was 
held from January 17 to 20, 1989 at the East-West 
Center in Honolulu, Hawaii. The topic was the ‘Para- 
meterization of small-scale processes’ in oceanic gen- 
eral circulation models. The workshop brought togeth- 
er numerical modelers, theoreticians and observers to 
address the question of whether or not observations of 
small-scale processes are consistent with their para- 
meterization in numerical models. The order of the 
papers looseiy follows the agenda of the workshop, 
covering general circulation models and their sensitivi- 

sion coefficients, observations of mixing in 


to di 
the ocean, laboratory and atmosphere, and discus- 
sions of major issues such as interior versus boundary 
mixing or the rate control of mixing. (SDW) 
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N89-29634/7/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 


A01) 
Politecnico di Milano (Italy). 
Atmospheric Modeling and Remote Sensing As- 


pects. : 
A. Paraboni. cMay 89, 6p 
In Esa, Olympus Utilization Conference p 199-204. 


Techniques used in assessing models of available 
propagation measurements are presented. The 
models which perform best are often found to be those 
nearest to physical reality. Aspects of remote sensing 
techniques are used in the approach which has been 
adapted as a guideline in designing the Olympus prop- 
agation experiment (OPEX group). The degree of co- 
orientation and albedo of anisotropic hydrometers and 
oa mesoscale structure of rain patterns are also stud- 
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N89-29853/3/GAR PC A24/MF A01 
International Council of Scientific Unions, Urbana, IL. 
Scientific Committee on Solar-Terrestrial Physics. 
Middie Atmosphere Program. Handbook for MAP, 
Volume 27. 

B. Edwards. Apr 89, 571p NAS 1.26:184979, MAP- 
HANDBk-27, NASA-CR-184979 

Sponsored by NASA, Washington and UNESCO. Proc. 
Of the Cospar Sym. 6, the Middle Atmosphere after 
MAP, Espoo, Finland, 18-23 Jul. 1988; of the MAP 
Steering Committee Meeting, Espoo, Finland, 18 Jul. 
1988; and of the Intern. Workshop on Noctilucent 
Clouds, Tallin, Estonia, 17-31 Jul. 1988. 


No abstract available. 
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N89-29854/1/GAR 
(Order as N89-29853/3/GAR, PC A24/MF 
A01) 
Lowell Univ., MA. Dept. of Electrical Engineering. 


Introduction and New International Equatorial Ob- 
servatory (NIEO): The Middie Atmosphere Pro- 
ram. An Overview. 
. A. Bowhill. Apr 89, 3p 
In International Council of Scientific Unions, Middle At- 
— Program. Handbook for MAP, Volume 27 p 


The Middie Atmosphere Program (MAP) took place 
from January 1, 1982 through ember 31, 1986, and 
was followed by Middle Atmosphere Cooperation 
(MAC) through to the end of 1988. The inception and 
organization of the a are described, together 
with some of the salient features of its results. 


005,198 
N89-29855/8/GAR 
(Order as N89-29853/3/GAR, PC — 
01) 


Kyoto Univ. (Japan). 

Japanese Contributions to MAP (Middle Atmos- 
phere Proram). 

S. Kato. Apr 89, 6p 

In International Council of Scientific Unions, Middle At- 
_ Program. Handbook for MAP, Volume 27 p 
4-9. 


Japan contributed much to MAP in many branches. 
The MU (middle and upper atmosphere) radar, in oper- 
ation during the MAP period, produced various novel 
possibilities in observations of middle atmosphere dy- 
namics; possibilities which were fairly well realized. 
Gravity wave saturation and its spectrum in the meso- 
sphere were observed successfully. Campaign obser- 
vations by radars between Kyoto and Adelaide were 
especially significant in tidal and planetary wave obser- 
vations. In Antarctica, middle atmosphere observation 
of the dramatic behavior of aerosols in winter is well 
elucidated together with the ozone hole. Theoretical 
and numerical studies have been progressing actively 
since a time much earlier than MAP. Now it is pointed 
out that gravity waves play an important role in produc- 
ing the weak wind region in the stratosphere as well as 
the mesosphere. 


005,199 
N89-29856/6/GAR 

(Order as N89-29853/3/GAR, PC — 

01) 
Obshchesoyuznyi Gosudarstvennyi Komitet SSSR po 
Gidrometeorologii i Kontrolyu Prirodnoii Stredii, 
Moscow. 
Progress in D-Region Studies during MAP (Middle 
Atmosphere Program). 
A. D. Danilov. Apr 89, 3p 
In International Council of Scientific Unions, Middle At- 
— Program. Handbook for MAP, Volume 27 p 
-12. 


During MAP, active studies of the ionospheric D region 
were performed. The most interesting and fruitful were 
those in which variations of D region parameters and 
of the dynamical regime of the middle atmosphere 
were intercompared. As a result, the general picture of 
the D region behavior became much clearer than 
before. It appears that the D region is strongly influ- 
enced by dissipation of internal gravity waves which 
come from below and are destroyed at altitudes 80 to 
100 km. This influence is much stronger in winter than 
in summer due to the filtering effect of the stratospher- 
ic circulation on these waves. As a result, strong day- 
to-day variability of the D region in winter and relative 
stability in summer, is now clear. 


005,200 
N89-29858/2/GAR 

(Order as N89-29853/3/GAR, PC — 

01) 

Yamaguchi Univ. (Japan). Faculty of Education. 
Perspective of Middle-Atmosphere Dynamics 
(MAD) Studies at the New International Equatorial 
Observatory (NIEO). 
M. D. Yamanaka, and S. Fukao. Apr 89, 2p 
In International Council of Scientific Unions, Middle At- 
_—" Program. Handbook for MAP, Volume 27 p 
16-17. 


The equatorial region has attracted many MAD studies 
mainly based on data of limited locations and resolu- 
tions. Established at NIEO are: (1) Climatology of the 
equatorial middie atmosphere (all of the mean zonal 
flow, the meridional and/or east-west circulations and 
the planetary/gravity waves are described based on 
massive, reliable data statistics); (2) Troposphere- 





stratosphere coupling at the equator (the candidate lo- 
cation of NIEO is just at the stratospheric fountain area 
where the tracers and waves are pumped up into the 
middie atmosphere); and (3) Mesosphere-thermos- 
phere coupling at the equator; thermospheric superro- 
tation, which may be caused either by ion drag or by 
tidal breaking, is examined in detail by observations 
covering a wide altitude range from the mesosphere 
through the thermosphere. 


005,201 
N8S-29859/0/GAR 
(Order as N89-29853/3/GAR, PC “—_ 
1 
Geodeziai es Geofizikai Kutatointezete, Sopron (Hun- 


). 

| = a of the Middle Atmosphere in Winter (Dy- 
namics). Interrelation between the Different Vari- 
ations of Turbulent Diffusion and lonospheric Ab- 
sorption Originating in the Middie Atmosphere. 
P. Bencze. Apr 89, 2p 
In International Council of Scientific Unions, Middle At- 
— Program. Handbook for MAP, Volume 27 p 

-19. 


The turbulent diffusion coefficient was computed from 
the parameters of sporadic E layers using the wind 
shear theory of midlatitude sporadic E and models of 
the ionosphere as well as that of the neutral upper at- 
—— The turbulent diffusion coefficient obtained 
for period of circulation disturbances associated 
with stratospheric warmings and for the intervals of the 
winter anomaly indicate changes similar to the iono- 
spheric absorption of radio waves, in the former case 
decreased, in the latter case increased values. This 
may hit at the role of turbulent transport in the forma- 
tion of these anomalies. On the basis of these findings, 
a seasonal variation of the turbulent diffusion coeffi- 
cient having a minimum in summer and an increase of 
this parameter with increasing geomagnetic activity 
are anticipated. 


005,202 
N89-29860/8/GAR 

(Order as N89-29853/3/GAR, PC a4 

1 
Central Dolgoprudnyi 
(USSR). 
Variability of Quasi-Stationary Planetary Waves. 
A. A. Krivolutsky, N. D. Petushkov, and D. A. 
Tarasenko. Apr 89, 2p 
In International Council of Scientific Unions, Middle At- 
—_— Program. Handbook for MAP, Volume 27 p 
-21. 


The results of the analysis of nonzonal perturbations 
(m = 1, 2, 3) of the geopotential field at a 30 mb level 
are presented. A long period modulation of the har- 
monics’ amplitude is discovered. Calculations of ei- 
genfunctions and eigennumbers of the Laplace tidal 
equation are carried out for a real latitudinal wind pro- 
file. The observed first zonal harmonic in different 
years is caused by the same mode. Thus, the differ- 
ence in the wave amplitudes could not be accounted 
for by the difference in stratospheric zonal circulation 
in different years and should be related to tropospheric 
processes. 


Aerological Observatory, 
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N89-29861/6/GAR 
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A01) 
Kyoto Univ. (Japan). Geophysical Inst. 
Wave Propagation into the Middie Atmosphere. 
|. Hirota. Apr 89, 5p 
In International Council of Scientific Unions, Middle At- 
— Program. Handbook for MAP, Volume 27 p 


Recent observations of various types of waves propa- 
gating into the middle atmosphere are reviewed. Em- 
phasis is made on the excitation processes in the 
lower atmosphere and their vertical propagation 
through the background flow as a function of the lati- 
tude, height and season. The following subjects are 
discu : (1) Vertical propagation of quasi-stationary 
forced Rossby waves into the winter stratosphere in 
connection with the sudden warming; (2) Spectral dis- 
tribution and seasonal characteristics of normal mode 
(free) Rossby waves and the asymmetry of the North- 
ern and Southern Hemispheres; and (3) Seasonal vari- 
ation of internal gravity waves in the middie atmos- 
phere. Further discussions are presented for future 
studies based on accumulated observational data 
during the MAP period. 


005,204 
N89-29862/4/GAR 

(Order as N89-29853/3/GAR, PC A24/MF 

A01) 
Akademiya Nauk SSSR, Irkutsk. Sibirskii inst. Zem- 
4 Magnetizma lonosfery i Rasprostraneniya Radio- 
voin. 
Effects from the Coupling from Below on the 
Lower Thermosphere Dynamics. 
E. S. Kazimirovsky. Apr 89, 3p 
In International Council of Scientific Unions, Middle At- 
—_—" Program. Handbook for MAP, Volume 27 p 
-29. 


Results of wind measurements at the midlatitude iono- 
spheric D region are presented. The wind regime of 
the lower thermosphere is rather sensitive to strato- 
spheric temperature variations, especially to sudden 
stratospheric warmings. The longitudinal effect in D 
region dynamics was revealed on the basis of simulta- 
neous wind measurements at some points located 
practically at the same latitude but in different climatic 
regions. The distance differences are observed in the 
statistical distributions of wind parameters, during 
winter the average zonal wind speed over East Siberia 
was about twice that over Central Europe, and the se- 
midiurnal zonal tide is weaker over East Siberia. The 
data on the seasonal reconstruction of circulation and 
the response of the D region wind field to the strato- 
spheric warmings depend on the intensity and loca- 
tions of stratospheric disturbances in relation to the 
observatory. These experimental facts are interpreted 
as a meteorological control of the D region and as a 
dependence of the lower thermosphere dynamics on 
the conditions of dissipation of internal waves propa- 
gating from the troposphere and stratosphere. 


005,205 
N89-29863/2/GAR 

(Order as N89-29853/3/GAR, PC an 

1 

National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Transport Processes in the Middle Atmosphere: 
— after MAP (Middie Atmosphere Pro- 
gram). 
W. L. Grose. Apr 89, 15p 
In International Council of Scientific Unions, Middle At- 
oo Program. Handbook for MAP, Volume 27 p 


The Middle Atmosphere Program (MAP) has provided 
a focus for considerable research on atmospherical ra- 
diative, chemical, and dynamical processes and the 
mutual coupling among these processes. In particular, 
major advances have occurred in the understanding of 
constituent transport as a result of near-global meas- 
urements obtained during MAP from several satellite 
based instruments (e.g., LIMS, SAMS, SAGE, and SSU 
among others). Using selected portions of these data, 
the development is reviewed of progress in under- 
standing transport processes with special emphasis 
on dynamically active periods. Examples are present- 
ed which demonstrate coupling between chemistry 
and dynamics. In addition to the constituent data, the 
use is reviewed of Ertel’s potential vorticity, inferred 
from satellite temperature data, as a diagnostic for in- 
terpreting transport phenomena. Finally, the use is 
briefly illustrated of 3-D model simulations, in conjunc- 
tion with the satellite data, for providing additional in- 
sight into fundamental transport mechanisms. 


005,206 
N89-29867/3/GAR 
(Order as N89-29853/3/GAR, PC —— 
01) 
ne Juelich G.m.b.H. (Germany, 


Seasonal Variation of the Temporal Variance of 
Long-Lived Trace Gases Measured during MAP 
(Middle Atmosphere Program). 

E. P. Roeth, and U. Schmidt. Apr 89, 4p 

In International Council of Scientific Unions, Middle At- 
— Program. Handbook for MAP, Volume 27 p 


A series of balloon observations of long lived trace 
gases was performed in the midiatitude stratosphere 
during MAP. The temporal variance of the local mixing 
ratios of CH4, N20, CFCI3, and CF2Ci2 indicates a 
substantial annual variability. The concept of the 
equivalent displacement height (EDH), introduced by 
Ehhait et al., is used to investigate some features of 
transport activity in the lower stratosphere. It appears 


005,209 
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that most of the temporal variance originates from 
strong transport effects during the periods of the 
spring and autumn turn-around of the stratospheric cir- 
culation. The ical process was found to be con- 


; dynamical 
siderably reduced during October. 
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N89-29869/9/GAR 
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A01) 
Alaska Univ., Fairbanks. 


Wi Seaecaute MAP/MAC. 

lave 3 

D. C. Fritts. Apr 89, 15p 

In International Council of Scientific Unions, Middle At- 
= Program. Handbook for MAP, Volume 27 p 


Considerable ee was made in understanding 
gravity waves and their effects in the middie atmos- 
phere during the MAP and MAC periods. During this 
time, gravity waves were recognized to play a central 
role in controlling the large scale circulation and the 
thermal and constituent structure of this region 
through wave transports of energy and momentum, a 
significant induced meridional circulation, and through 
the action of wave induced turbulence. Both theoreti- 
cal and observational studies also have contributed to 
the understanding of the gravity wave spectrum, its 
temporal and spatial variability, and the processes re- 
sponsible for wave saturation. As a result, the propa- 
gation, interactions, and detailed effects of such mo- 
tions in the middle atmosphere are beginning to be un- 
derstood. An overview is provided. 
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N89-29870/7/GAR 
(Order as N89-29853/3/GAR, PC A24/MF 


A01) 
Max-Planck-Iinst. fuer Aeronomie, Katlenburg-Lindau 
(Germany, F.R.). 
Observations of G Wave Scales, Fluxes, and 
Saturation during MAP (Middie Atmosphere Pro- 


gram). 

|. M. Reid. Apr 89, 17p 

In International Council of Scientific Unions, Middle At- 
eye Program. Handbook for MAP, Volume 27 p 


During the MAP/MAC period, considerable improve- 
ments in instrumentation and experimental technique 
have occurred, and many hitherto unavailable param- 
eters relating to gravity waves have become available. 
Studies of individual wave events and simultaneous 
observations made with a variety of techniques have 
provided insight into wave saturation mechanisms. In 
addition, long data sets of upper middle atmosphere 
winds were collected at a number of widely spaced 
sites, allowing climatological investigations of gravity 
wave amplitudes, wave number spectra, ization, 
mean flow acceleration, and other saturation effects to 
be undertaken. Observations of gravity wave scales, 
momentum fluxes, saturation and saturation effects 
obtained during MAP/MAC, made on both a statistical 
and case study basis are reviewed. 


005,209 
N89-29871/5/GAR 
(Order as N89-29853/3/GAR, PC A24/MF 


AC1) 
Adelaide Univ. (Australia). Dept. of Physics. 
Measurements of Turbulence and its Evolution 
and Variability during MAP (Middle atmosphere 
Program). 
W. K. Hocking. Apr 89, 1 
In international Council of Scientific Unions, Middle At- 
pen ag Program. Handbook for MAP, Volume 27 p 
104-122. 


The understanding of turbulence in the middle atmos- 
phere has improved considerably during the MAP 
period. For a theoretical viewpoint, several advances 
were made including understanding the ways in which 
turbulence is generated, and the differences between 
the rates of diffusion of momentum and heat. Experi- 
mentally, a proper understanding of how radars can be 
used to measure turbulence has emerged, and turbu- 
lent energy dissipation rates in the middle atmosphere 
were measured with MF, HF, and VHF radars. New 
rocket techniques were developed which have en- 
abled detailed studies of the fine structure of turbu- 
lence to be made. While some discrepancies between 
techniques still exist, these will undoubtedly be re- 
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solved soon, and these different oneines pn Ng 
ready providing a great improvement in the under- 
standing of turbulence on a global scale. 
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N89-29872/3/GAR 
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) 
National Oceanic and Atmospheric Administration, 
Boulder, CO. Aeronomy Lab. 
Advances in Understanding the Gravity Wave 
Spectrum during MAP (Middle Atmosphere Pro- 


# E. enhen Apr 89, 9p : ; 

In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 27 p 
123-131. 


Prior to MAP, virtually nothing was known about gravity 
wave spectra in the atmosphere. The development of 
observational techniques has played a major role in 
these studies. Radar and lidar have been particularly 
important since they can measure atmospheric param- 
eters continuously over large height ranges. Some ad- 
vances made are: (1) The observed fluctuations and 
power spectra in the free atmosphere are mostly if not 
entirely due to a superposition of gravity waves, which 
can be modeled by the Garrett Munk (GM) model; (2) 
There is no evidence that 2-D turbulence makes a sig- 
nificant contribution to the observed fluctuations. In 
any case, the agreement between observations and 
the GM model that the 2DT contribution must 
be relatively small; (3) Spectra versus vertical wave 
number are saturated at large wave number, with 
theory and observations indicating that t approximately 
equals 3; and (4) Vertical velocity fluctuations and 

measured near rough terrain are strongly con- 
taminated by mountain waves. But over very flat terrain 
the spectra are dominated by — waves at periods 
shorter than about 6 hours an rently by synoptic 
scale velocities at periods longer than 6 hours. Thus it 
may be possible to study synoptic scale vertical veloci- 
ties using radars located in very flat terrain. 


005,211 
N89-29873/1/GAR 
(Order as N89-29853/3/GAR, PC A24/MF 


A01) 
Meteorological Office, Bracknell (England). 
Middle A of the Southern Hemisphere 
(MASH) Global Meteor Observations System 
(GLOBMET) Solar Spectral irradiance Measure- 
ments (SSIM) Global Observations and Studies of 
Strat Aerosols (GOSSA): Progress with 


the Project. 

A. O'Neill. Apr 89, 9p 

In International Council of Scientific Unions, Middle At- 
rey — e Program. Handbook for MAP, Volume 27 p 
132-140. 


The aim of the MASH project is to study the dynamics 
of the middie atmosphere in the Southern Hemi- 
sphere, emphasizing inter-hemispheric differences. 
Both observationa| data and data from simulations 
with numerical models are being used. It is intended 
that MASH will be complemented by parallel studies 
on the transport and photochemistry of trace species 
in the Southern Hemisphere. Impetus for such studies 
has come from the unexpected finding of a springtime 
ozone hole over Antarctica. A summary of recent 
progress with the MASH project is given. Data from 
polar orbiting satellites are used to discuss the large 
scale circulation found in the Southern Hemisphere at 
extratropical latitudes. Comparisons are made with 
that of the Northern Hemisphere. Particular attention is 
paid to the springtime final warming, the most spectac- 
ular large scale phenomenon in the statosphere of the 
Southern Hemisphere. The circulation before and after 
this event has to be taken into account in theories for 
the formation and subsequent disappearance of the 
ozone hole. 
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N89-29874/9/GAR 
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National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space a Center. 

Why Do Planetary Wave Number One and the 
Ozone Transport Vary Annually in the Northern 
Hemisphere and Semiannually in the Southern 


M. A. Geller, M. F. Wu, and E. R. Nash. Apr 89, 18p 
In International Council of Scientific Unions, Middle At- 
ae” Program. Handbook for MAP, Volume 27 p 
141-158. 
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Evidence is cited from these studies and those of 
others showing the different nature of the yearly vari- 
ations of the middle atmospheres of the Northern and 
Southern Hemispheres. The Northern Hemisphere 
middle atmosphere is shown to be characterized by 
annual variations in planetary wave number one ampli- 
tude and the accompanying ozone transports. The 
Southern Hemisphere middle atmosphere is shown to 
be characterized by semiannual variations in the ampli- 
tude of planetary wave number one and the accompa- 
— transports. The amplitude of wave 
number two in both hemispheres appears to vary an- 
nually. Examination is made of the nature of the plane- 
tary wave forcing in both hemispheres as well as the 
planetary wave propagation characteristics in both 
hemispheres in an attempt to better understand this. 
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(Order as N89-29853/3/GAR, PC aaa ~§ 
Cooperative Inst. for Research in Environmental Sci- 
ence, Boulder, CO. 
Meteor Radar as a Tool for Upper Atmosphere Re- 
search. 
S. K. Avery. Apr 89, 13p 
In International Council of Scientific Unions, Middle At- 
— Program. Handbook for MAP, Volume 27 p 
160-172. 


Meteor radar provide measurements of the upper mes- 
osphere and lower thermosphere neutral wind field by 
using the reflection of electromagnetic waves from 
meteor trails. These radars are relatively inexpensive 
and provide an excellent means of monitoring the 
mean winds and tides in the 80 to 100 km region. Re- 
cently new techniques were developed to detect 
meteor echoes from other ground based radar sys- 
tems operating in the HF/VHF frequency range. The 
meteor echo information augments the data that are 
routinely collected by these radars. These new tech- 
niques are discussed. 
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A01) 
Bonn Univ. (Germany, F.R.). 
Winter in Northern Europe (WINE). The Project 
Winter in Northern Europe (MAP (Middie Atmos- 
phere Program)/WINE): Introduction and Outlook. 
U. Vonzahn. Apr 89, 6p 
In International Council of Scientific Unions, Middle At- 
= Program. Handbook for MAP, Volume 27 p 


The project Winter in Northern Europe (WINE) of the 
international Middle Atmosphere Program (MAP) com- 
prised a multinational study of the structure, dynamics 
and composition of the middle atmosphere in winter at 
high latitudes. Coordinated field measurements were 
performed during the winter 1983 to 1984 by a large 
number of ground-based, air-borne, rocket-borne and 
satellite-borne instruments. Many of the individual ex- 
periments were performed in the European sector of 
the high latitude and polar atmosphere. Studies of the 
stratosphere, were, in addition, expanded to hemi- 
spheric scales by the use of data obtained from re- 
motely sensing satellites. Beyond its direct scientific 
results, which are reviewed, MAP/WINE has stimulat- 
ed quite a number of follow-on experiments and 
projects which address the aeronomy of the middle at- 
mosphere at high and polar latitudes. 
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EISCAT Scientific Association, Kiruna (Sweden). 
Mean, Tidal, and Fluctuating Winds in the Middle 
Atmosphere and Lower Thermosphere Observed 
during MAP/WINE (Middle Atmosphere Program/ 
= in Northern Europe) in Northern Scandina- 
via. 
J. Roettger. Apr 89, 20p 
In International Council of Scientific Unions, Middle At- 
— Program. Handbook for MAP, Volume 27 p 

1-270. 


During the MAP/WINE campaign in winter 1983 to 
1984 several instrumental techniques, such as mete- 
orological rockets, sounding rockets, MST radar and 
incoherent scatter radar, were applied to measure 
wind velocities in the middle atmosphere. Profiles of 
mean, tidal and fluctuating wind velocities were ob- 


tained up to 90 to 100 km altitude. These are com- 
pared with profiles from models, measurements at 
other locations and at other times as well as satellite 
derived data. The results are discussed in terms of 
ageostropic winds, planetary waves, tidal modes and 
the possibility of a saturated gravity wave spectrum in 
the mesosphere. 
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Freie Univ. Berlin (Germany, F.R.). Inst. fuer Meteoro- 
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Large-Scale Dynamics of the Stratosphere and 

Mesosphere ~—_ the MAP/WINE (Middle Atoms- 

phere Program/Winter in Northern Europe) Cam- 

paign Winter 1983 to 1984 in Comparison with 

Other Winters. 

K. Petzoldt. Apr 89, 6p 

In International Council of Scientific Unions, Middle At- 

~~ Program. Handbook for MAP, Volume 27 p 
1-276. 


For the MAP/WINE winter temperature and wind 
measurements of rockets were combined with SSU ra- 
diances (Stratospheric Sounder Unit onboard the 
NOAA satellites) and stratopause heights from the 
Solar Mesosphere Explorer (SME) to get a retrieved 
data set including all available information. By means 
of this data set a hemispheric geopotential height, tem- 
perature and geostrophic wind fields eddy transports 
for wave mean flow interaction and potential vorticity 
for the interpretation of nonlinear wave breaking could 
be computed. Wave reflection at critical lines was in- 
vestigated with respect of stratospheric warmings. The 
meridional gradient of the potential vorticity and focus- 
ing of wave activity is compared with derived data from 
satellite observations during other winters. 
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Boston Univ., MA. Dept. of Electrical Computer and 
Systems Engineering. 
Atmospheric Tides Middie Atmosphere Program 
(ATMAP). 
J. M. Forbes. Apr 89, 3p 
In International Council of Scientific Unions, Middle At- 
— Program. Handbook for MAP, Volume 27 p 


Atmospheric tides, oscillations in meteorological fields 
occurring at subharmonics of a solar or lunar day, com- 
prise a major component of middie atmosphere global 
dynamics. The purpose of the 1982 to 1986 Atmos- 
pheric Tides Atmosphere Program (ATMAP) was to 
foster an interaction between experimentalists, data 
analysts, and theoreticians and modelers, in order to 
better understand the physical mechanisms governing 
tides and their relationships to other scales of motion, 
and to thereby explain features of observed tidal struc- 
tures in the mesosphere and lower thermosphere. The 
ATMAP consisted of seven observational campaigns, 
five workshops and a climatological study. A historical 
perspective is provided along with a summary of major 
results, conclusions, and recommendations for future 
study which have emerged from the ATMAP. 


005,218 
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(Order as N89-29853/3/GAR, PC ae 
Adelaide Univ. (Australia). Dept. of Physics. 
Asymmetries in Tidal Structure between Adelaide 
and Kyoto. 
R. A. Vincent. Apr 89, 10p 
In International Council of Scientific Unions, Middle At- 
pg Program. Handbook for MAP, Volume 27 p 


Continuous radar measurements of the wind oscilla- 
tions caused by the solar diurnal and semidiurnal tides 
in the 80 to 110 km region of the atmosphere at the 
geographically conjugate stations of Adelaide (35 S, 
138 E) and Kyoto (35 N, 136 E) are compared for the 
period 1983 to 1985. At the solstices it is found for 
both the 24- and 12-hr tides that the NS and EW oscil- 
lations tend to be in-phase and out-of-phase, respec- 
tively, behavior which indicates strong tidal asymme- 
tries. The asymmetries in the 12-hr tide are consistent 
with a strong contribution from the (2,3) mode while 
the asymmetries in the 24-hr tide are ascribed to the 





effects of mean winds and dissipation acting to distort 
the (1,1) mode as it propagates up through the middle 
atmosphere. 
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A01) 

Kyoto Univ. (Japan). 
Nonmigrating Tides. 
S. Kato. Apr 89, 10p 
In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 27 p 
293-302. 


Recently an interesting advancement in the study of 
nonmigrating tides has occurred. There have been two 
distinct approaches in works on this subject. One is 
based on mechanistic models as considering nonuni- 
form global distribution of water vapor or heating only 
on land, solving a set of linear equations. It is found 
that insolation absorption of the nonuniformly distribut- 
ed water vapor produces only weak nonmigrating tides 
in the lower thermosphere; the planetary boundary 
layer heating on land can explain the enhanced tides 
on land and those with short vertical wavelengths in 
the stratosphere. The other approach is novel and 
uses simulation on the general circulation model 
(GCM). This realistic model can reproduce tides glob- 
ally and in many details. The enhancement of two non- 
migrating modes as eastward traveling modes with a 
wave number 3 and westward traveling modes with a 
wave number 5 is in surprisingly good agreement with 
— at sea level, at 700 mb and even at 300 
mb. 
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Saskatchewan Univ., Saskatoon. Inst. of Space and 
Atmospheric Studies. 
Global Behavior of the Height/Seasonal Structure 
of Tides between 40 and 60 deg Latitude. 
A. H. Manson, C. E. Meek, H. Teitelbaum, G. J. 
Fraser, and M. J. Smith. Apr 89, 14p 
In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 27 p 
303-316. 


The radars utilized are meteor (2), medium frequency 
(2) and the new low frequency (1) systems: analysis 
techniques were exhaustively studied internally and 
comparatively and are not thought to affect the results. 
Emphasis is placed upon the new height-time contours 
of 24-, 12-h tidal amplitudes and phases, which best 
display height and seasonal structures; where possible 
high resolution (10 d) is used (Saskatoon), but all sta- 
tions provide monthly mean resolution. At these lati- 
tudes the diurnal tide is generally smaller than the se- 
midiurnal, and displays more variability. However, 
there is a tendency for vertical wavelengths and ampli- 
tudes to be larger during summer months. On occa- 
sions in winter and fall, wavelengths may be less than 
50 km. The dominant semidiurnal tide shows signifi- 
cant regular season structure; wavelengths are gener- 
ally small (about 50 km) in winter, large in summer 
(equal to or greater than 100 km), and these states are 
separated by rapid equinoctial transitions. There is 
some evidence for less regularity toward 40 deg. Cou- 
pling with mean winds is apparent. Data from earlier 
ATMAP campaigns are mentioned, and reasons for 
their inadequacies presented. 
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Centre National de la Recherche Scientifique, Palai- 
seau (France). Lab. de Meteorologie Dynamique. 
Recent Progress in Tidal Modeling. 
F. Vial, and J. M. Forbes. Apr 89, 4p 
In International Council of Scientific Unions, Middle At- 
——r Program. Handbook for MAP, Volume 27 p 


Recent contributions to tidal theory during the last five 
years are reviewed. Specific areas where recent 
progress has occurred include: the action of mean 
wind and dissipation on tides, interactions of other 
waves with tides, the use of TGCM in tidal studies. Fur- 
thermore, attention is put on the nonlinear interaction 
between semidiurnal and diurnal tides. Finally, more 
realistic thermal excitation and background wind and 
temperature models have been developed in the past 


few years. This has led to new month-to-month numer- 
ical simulations of the semidiurnal tide. Some results 
rei these models are presented and compared with 
ATMAP tidal climatologies. 
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N89-29899/6/GAR 
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Canterbury Univ., Christchurch (New Zealand). Dept. 
of Physics. 
Long-Term Variations in Midlatitude Southern 
Hemisphere Mesospheric Winds. 
G. J. Fraser. Apr 89, 9p 
In International Council of Scientific Unions, Middle At- 
pny Program. Handbook for MAP, Volume 27 p 

1-329. 


The monthly mean zonal winds and semidiurnal tides 
at 80 and 90 km, in January and July, at Christchurch 
(44 S) for the period 1978 to 1986 are presented. 
There are significant trends but evidence for solar con- 
trol of the mean zonal wind and the semidiurnal tide is 
not conclusive. 


005,223 
N89-29900/2/GAR 
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A01) 
Akademiya Nauk SSSR, Irkutsk. 
Geomagnetic Control of the Lower Thermosphere 
Wind System over East Siberia. 
E. S. Kazimirovsky, G. V. Gergasova, E. |. Zhovty, 
and M. A. Chernigovskaya. Apr 89, 4p 
In International Council of Scientific Unions, Middle At- 
— Program. Handbook for MAP, Volume 27 p 


The geomagnetic control of ionospheric D region dy- 
namics was revealed and confirmed on the basis of 
radiophysical wind measurements (1978 to 1983) over 
East Siberia. The monthly mean parameters of the 
wind system are different for quiet and disturbed condi- 
tions. There is an increase in stability of the meridional 
wind with increasing level of geomagnetic activity. The 
influence of geomagnetic storms on the measured 
wind is considered on the basis of 31 events. There 
are effects on the phase of the semidiurnal tidal wind, 
but variations of amplitude are weak. The effect of the 
geomagnetic storm depends on the intensity and is 
more clear-cut for the A sub p is greater than 100. 
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A01) 
Akademiya Nauk SSSR, Irkutsk. 
Midiatitude Seasonal Behavior of Tides Near the 
Mesopause Level. 
E. S. Kazimirovsky, and E. |. Zhovty. Apr 89, 5p 
In International Council of Scientific Unions, Middle At- 
— Program. Handbook for MAP, Volume 27 p 

4-338. 


Wind measurements near the mesopause level were 
provided in Badary (Eastern Siberia, USSR) by the D1 
method using a low frequency (200 kHz) radio trans- 
mitter during 1976 to 1986. The seasonal variations of 
wind level are analyzed and compared with other mid- 
latitude wind measurements and with some theoretical 
preditions. It is shown that tidal parameters depend not 
only on latitude but on the longitude as well. The 
annual variation of diurnal and semidurnal tide (zonal 
and meridional) have maxima in summer and minima in 
winter. There are significant differences between 
annual variations of phases for diurnal and semidiurnal 
tides. These differences are especially distinct for 
summer and autumn. There is no systematic seasonal 
variation of the phase of the semidiurnal tide (average 
value about to 6 hours). 
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N89-29902/8/GAR 
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Saskatchewan Univ., Saskatoon. Inst. of Space and 
Atmospheric Studies. 
Measurements of Vertical Motions by the Saska- 
toon MF Radar (1983-1985): Relationships with 
Horizontal Winds and Gravity Waves. 
A. H. Manson, and C. E. Meek. Apr 89, 3p 
In International Council of Scientific Unions, Middle At- 
pony ogg Program. Handbook for MAP, Volume 27 p 

-341. 
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The continuing series of horizontal wind measure- 
ments by the spaced-antenna real time winds (RTW) 
method was supplemented by a phase coherent 
system for two years. Vertical motions are inferred 
from the complex autocorrelation functions, and an 
RTW system provides 5 min samples from 60 to 110 
km. Comparisons with full interferometric 3-D velocity 
measurements confirm the validity of this approach. 
Following comparisons and corrections with the hori- 
zontal winds, mean summer and winter (24 h) days of 
vertical motions are shown. Tidal fluctuations are evi- 
dent. In summer the motions are downward, consist- 
ent with data from Poker Flat, and the suggestion of 
Coy et al. (1986) that these represent Eulerian mo- 
tions. The expected upward Lagrangian motion then 
results from adding up upward Stokes’ drift. The winter 
motions are more complex, and are discussed in the 
context of pie wave fluxes and possible meridional 
cells. The divergence of the vertical flux of zonal mo- 
mentum is also calculated and found to be similar to 
the coriolis torque due to the meridional winds. 
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Centre National de la Recherche Scientifique, Palai- 
seau (France). Lab. de Meteorologie ique. 
Nonlinear interaction between the | and Se- 
— Tides: Terdiurnal and Diurnal Secondary 
aves. 
H. Teitelbaum, F. Vial, A. H. Manson, R. Giraldez, 
and M. Masseboeuf. Apr 89, 5p 
In International Council of Scientific Unions, Middle At- 
a Program. Handbook for MAP, Volume 27 p 


Many years of measurements obtained using French 
meteor radars at Garchy (latitude 47 N) and Montpa- 
zier (latitude 44 N) are used to show the existence of 
an 8 hour oscillation. Some examples of the structure 
of this wave are displayed and compared with meas- 
urements performed at Saskatoon (latitude 52 N) and 
Budrio (latitude 45 N). This wave can be interpreted as 
the solar driven terdiurnal tide, or as the result of the 
nonlinear interaction between the diurnal and semi- 
diurnal tides. Both hypotheses are tested with numeri- 
cal models. Incidentally, the possible existence of a 24 
—¥ wave resulting from this interaction is also stud- 
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N89-29904/4/GAR 

(Order as N89-29853/3/GAR, PC we 
Norwegian Defence Research Establishment, Kjeller. 
Middie Atmosphere Cooperation/Summer in 
Northern Europe (MAC/SINE) and MAC/Epsilon. 
E. V. Thrane. Apr 89, 7p 
In International Council of Scientific Unions, Middle At- 
—, Program. Handbook for MAP, Volume 27 p 
347-353. 


Two major international campaigns dedicated to the 
study of middle atmosphere dynamics in high latitudes 
were successfully completed in 1987. MAC/SINE 
(Middle Atmosphere Cooperation/Summer in North- 
ern Europe) was carried out during the period 7 June to 
19 July, whereas MAC/Epsilon took place in the period 
12 October to 15 November. In both campaigns a 
large number of ground based and rocket techniques 
were used in a concerted effort to map the dynamical 
Europe, Alnoug nigh tne enaivale of te cbusreations has 

urope. a te) ations has 
onty hast started, it is clear that a large and unique data 
set was obtained, which is believed will provide new 
insight into the dynamical processes in this interesting 
region of the atmosphere. A brief overview of the cam- 
paigns, their scientific aims, organization and structure 
is presented. 
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N89-29905/1/GAR 

(Order as N89-29853/3/GAR, PC a 
Saskatchewan Univ., Saskatoon. Inst. of Space and 
Atmospheric Studies. 
Dynamics of the Upper Middie Atmosphere (80-110 
km) at Tromsoe, June-December 1987, Using the 
Tromsoe/Saskatoon M.F. Radar. 
A. H. Manson, and C. E. Meek. Apr 89, 5p 
In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 27 p 
354-358. 
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Areal time winds (RTW) system from Saskatoon oper- 
ated with the Tromsoe M.F. (partial reflection) radar on 
a continuous basis, June to December 1987. Profiles 
with 3 km resolution were obtained every 5 minutes 
with weak ionization, and few geomagnetic disturb- 
ances limited the observations normally to 80 to 110 
km. However, daily mean winds, tidal characteristics 
(24, 12 h) such as amplitudes, phases and wave- 
lengths, and gravity wave characteristics (intensities, 
mean directions) are available throughout this interval, 
which includes MAC-SINE and Epsilon. This is particu- 
larly valuable in defining the background state for 
some experiments, e.g., rockets, and for comparison 
with related parameters from the lidar and other radars 
(EISCAT, SOUSY-VHF). Comparisons with dynamical 
parameters from Saskatoon (52 N) are made: the 
zonal circulation was weaker at Tromsoe, tidal ampli- 
tudes smaller, and summer 12 h tidal wavelengths 
shorter (approx. 80 km vs approx. 100 km). The fall 
transition for this tide occurred in September, earlier 
than observed elsewhere. Initial comparisons with 
other experimental systems are also made. 
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Max-Planck-Inst. fuer Aeronomie, Katlenburg-Lindau 
(Germany, F.R.). 
VHF (Very High Frequency) Radar Measurements 
in the Summer Polar Mesosphere. 
R. Ruester, |. M. Reid, P. Czechowsky, and G. 
Schmidt. Apr 89, 6p 
In International Council of Scientific Unions, Middle At- 
— Program. Handbook for MAP, Volume 27 p 


Measurements in the mesosphere over Andoya/ 
Norway (69 N, 16 E) were carried out using the mobile 
SOUSY-VHF radar with an extended beam configura- 
tion during the MAC/SINE campaign in summer 1987. 
First results of a 48 h and a 3 h observational period for 
heights between about 83 and 91 km are presented. 
Zonal mean winds are characterized by a strong west- 
ward flow of up to 50/ms, whereas the equatorward 
directed meridional component is weaker. The domi- 
nating semidiurnal tide has amplitudes up to 30/ms 
and a vertical wavelength of about 55 km. The diurnal 
tide is less pronounced. The total upward flux of hori- 
zontal momentum takes values of -2 sq m/sq s near 
84 km and increases with increasing height, reaching a 
maximum value of 22 sq m/sqs for both the zonal and 
meridional components. However, measurements of 
the horizontal isotropy of the wave field suggest signifi- 
cant anisotropy. The major contribution to the momen- 
tum flux is from the 10 min to 1 h period range below 
about 87 km, and from the 1 to 6 h period range above 
this height. 
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Max-Planck-inst. fuer Aeronomie, Katlenburg-Lindau 
(Germany, F.R.). 
VHF (Very High Frequency) Radar Measurements 
over Andoya (Northern Norway). 
P. Czechowsky, |. M. Reid, R. Ruester, and G. 
Schmidt. Apr 89, 5p 
In International Council of Scientific Unions, Middle At- 
ay Program. Handbook for MAP, Volume 27 p 


The Mobile SOUSY Radar was operated during the 
MAP/WINE, the MAC/SINE, and MAC/Epsilon cam- 
Ins at Andoya in Northern Norway. A comparison 
tween summer and winter results is presented, in 
particular the generation and development of the scat- 
tering regions, the different power spectral densities 
and the aspect sensitivities which were derived from 
six different beam directions. 
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EISCAT Scientific Association, Kiruna (Sweden). 
EISCAT Observations during MAC/SINE (Middle 
Atmosphere Cooperation/Summer in Northern 
Europe) and MAC/Epsilon. 

J. Roetiger, U. Hoppe, and C. Hall. Apr 89, 7p 

In International Council of Scientific Unions, Middle At- 
Rg Program. Handbook for MAP, Volume 27 p 
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The EISCAT incoherent scatter radar facility in Trom- 
soe, Norway was operated during the MAC/SINE cam- 
paign for 78 hours in the period 10 June to 17 July 
1987, and during the MAC/Epsilon campaign for 90 
hours in the period 15 October to 5 November 1987. 
The VHF (224 MHz) radar operations during MAC/ 
SINE yielded most interesting observations of strong 
coherent echoes from the mesopause region. Charac- 
teristic data of these polar mesospheric summer 
echoes are presented. The UHF (933 MHz) radar op- 
erations during MAC/Epsilon were done with 18 deg 
off zenith beam and allows the deduction of meridonal 
and horizontal wind components as well as radial ve- 
locity spectra in addition to the usual electron density 
profiles in the D and lower E regions. Some results 
from the VHF and UHF radars indicating the presence 
of gravity waves are examined. 
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N89-29909/3/GAR 

(Order as N89-29853/3/GAR, PC me 
Max-Planck-Iinst. fuer Aeronomie, Katlenburg-Lindau 
(Germany, F.R.). 
Comparison of Results Obtained from Foil Chaff 
Clouds at 69 deg Northern Latitude during Winter, 
Summer and Autumn. 
H. U. Widdel, and U. Vonzahn. Apr 89, 9p 
In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 27 p 
377-385. 


Results from high resolution foil chaff experiments 
flown during the campaigns MAP/WINE (December 83 
to February 84), MAC/SINE (June to July 1987) and 
Epsilon (October to November 1987) at Andenes 
(Northern Norway) are compared to each other and 
the differences in wind direction and wave activity 
during the different seasons are worked out. 
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A01) 
National Central Univ., Chung-Li (Taiwan). 
Subtropical Middle Atmosphere Dynamics Ob- 
served by the Chung Li Radar. 
3 - Fu, C. H. Liu, J. Roettger, and J. K. Chao. Apr 

, 4p 
In International Council of Scientific Unions, Middle At- 
pon Program. Handbook for MAP, Volume 27 p 
-426. 


The Chung Li Radar (24.91 N; 121.24 E) has been op- 
erating since 1986. A five beam observational configu- 
ration was used on a regular basis to study the various 
dynamics processes in the atmosphere-lower strato- 
sphere height region. Due to its geographical location, 
the annual Typhoon and Mei-Yu seasons provide good 
opportunities to study the various interesting dynamic 
processes such as instabilities, generation of gravity 
waves, wave mean field interaction, etc. Three dimen- 
sional air motions due to these fronts are presented. 
Special cases of gravity wave generation, propagation 
and their effects on the turbulent layers are discussed. 
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A01) 
Kyoto Univ. (Japan). 
Wind and Waves in the Middle Atmosphere Ob- 
served with the mu Radar. 
S. Fukao, T. Tsuda, T. Sato, M. Yamamoto, and S. 
Kato. Apr 89, 12p 
In International Council of Scientific Unions, Middle At- 
oe Program. Handbook for MAP, Volume 27 p 


The VHF band MU radar at Shigaraki, Japan, has been 
in full operation successfully since April 1985. Dynami- 
cal features found primarily in the data obtained by the 
radar during a one year period from December 1985 to 
November 1986 are examined. These include: basic 
wind observations, quasi-monochromatic gravity 
waves generated by the jet stream or through a geos- 
trophic adjustment process, seasonal variation of the 
mesoscale wind variability, the momentum flux due to 
gravity wave motions, and saturated gravity wave 
spectrum. A short discussion is added to the relation- 
ship between turbulent layers and ambient wind field in 
the mesosphere. 


005,235 


N89-29920/0/GAR 
(Order as N89-29853/3/GAR, PC A24/MF 
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Adelaide Univ. (Australia). Dept. of Physics. 
Seasonal Variation of Turbulence Intensities in the 
Upper Mesosphere and Lower Thermosphere 
Measured by Radar Techniques. 
W. K. Hocking. Apr 89, 4p 
In International Council of Scientific Unions, Middle At- 
= Program. Handbook for MAP, Volume 27 p 


Since February 1985, the 2 MHz narrow beam radar 
operated by the University of Adelaide in Australia has 
been used to measure the short term root-mean- 
square fluctuating velocities of radio wave scatterers in 
the upper middle atmosphere (80 to 100 km). These 
measured fluctuations are caused by a mixture of tur- 
bulence and gravity waves, and under certain reasona- 
ble assumptions the turbulent contribution can be ex- 
tracted. The results of these measurements were dis- 
cussed in detail by Hocking (1988). These results are 
— and the data set is extended to include 
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Adelaide Univ. (Australia). Dept. of Physics. 
Comparison of Radar Measurements of Atmos- 
pheric Turbulence Intensities by Both C sub n sup 
2 and Spectral Width Methods. 
bi K. Hocking, K. Lawry, and D. Neudegg. Apr 89, 

p 
In International Council of Scientific Unions, Middle At- 
= Program. Handbook for MAP, Volume 27 p 
46. 


There are two main techniques by which turbulence 
intensities in the atmosphere can be measured by 
radars. One is to utilize the absolute backscattered 
power received by the radar, and use this to deduce C 
sub n sup 2 (refractivity turbulence structure constant). 
With appropriate assumptions, this parameter can 
then be converted to an energy dissipation rate. The 
second method utilizes the width of the spectrum of 
the signal received by the radar. Neither of these tech- 
niques have been used a great deai, and they have 
never been properly compared. Thus it was not possi- 
ble to determine the validity of the assumptions made 
in applying each technique, nor was it possible to de- 
termine the limitations of each method. The first com- 
parisons of the two techniques are presented. Meas- 
urements were made with the Adelaide VHF ST radar, 
and the results of the comparison are discussed. 
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—— Ika Daigakushi, Nishinomiya (Japan). Dept. of 
ysics. 

Mu Radar Observation of a Mesospheric Gravity 

Wave Breaking Caused by Convective Instability. 


Y. Muraoka, T. Sugiyama, K. Kawashira, T. Sato, and 
T. Tsuda. Apr 89, 2p 

In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 27 p 
447-448. 


In recent measurements of mesospheric winds with 
the MU radar at Shigaraki (34.9 N, 136.1 E), Japan, a 
coupie of wind velocity data was obtained showing 
that a monochromatic inertia-gravity wave was propa- 

ating vertically in the mesosphere. The data show 
that the velocity amplitude of the wave did not increase 
exponentially above a height and further show that the 
wave form had broken down at a level. Evaluating the 
changes of the atmospheric stability in the wave field 
from the measured wind data and from the estimated 
wave parameters, the breakdown of the wave was 
shown to be connected with the occurrence of con- 
vective instability in the wave field. 
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Illinois Univ. at Urbana-Champaign. 





Numerical Study of Scalar Gradients in Kelvin- 
Helmholtz Billows. 

J. W. Parker, and S. A. Bowhill. Apr 89, 6p 

In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 27 p 
449-454. 


A high resolution numerical technique is used to model 
the development of a periodically perturbed shear 
layer imbedded in an initially vertical gradient of a pas- 
sive scalar. The technique follows the development of 
the vorticity through an initial linear growth state and 
well into the nonlinear development of Kelvin-Helm- 
holtz billows, in the zero-viscosity, zero-diffusion limit. 
The resulting scalar distribution rapidly develops re- 
gions of extremely sharp scalar gradients, which wind 
around the periodically spaced vortical low gradient 
cores. Vertical cross sections through different parts of 
the billow structure are presented and compared with 
rocket measurements of electron density fine structure 
in the mesosphere. Gradient limits imposed by finite 
diffusion are calculated, and implications for atmos- 
pheric radar observations are discussed. 
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Illinois Univ. at Urbana-Champaign. 
Estimations of Model Parameters for Gravity Wave 
Spectra Observed by MST Radar. 
> O. Scheffler, C. H. Liu, and S. J. Franke. Apr 89, 
p 

In Internationa! Council of Scientific Unions, Middle At- 
— Program. Handbook for MAP, Volume 27 p 
455-460. 


The general theory of MST radar observations of gravi- 
ty wave spectra is developed. This effort extends the 
previous results to include anisotropy and Doppler ef- 
fects for the spectra, as well as the consequences for 
the multibeam configuration. The relationships be- 
tween the observed one- or two-dimensional spectra 
for the line-of-sight velocity in the gravity wave spectra 
are derived. Expressions for cross spectra, as well as 
covariances between velocities observed on different 
beams, are computed. Using these results, studies are 
carried out to show how model parameters for gravity 
wave spectra can be estimated from the observed 
quantities. Model parameters include the variance, 
power law indices, anisotropy parameters, Doppler pa- 
rameters, mean scale sizes, etc. Cases with different 
numbers of beams are investigated. 
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N89-29925/9/GAR 

(Order as N89-29853/3/GAR, PC A24/MF 

A01) 

National Oceanic and Atmospheric Administration, 
Boulder, CO. 
Spectral Analysis of Temperature and Brunt-Vai- 
sala Frequency Fluctuations Observed by Radio- 
sondes. 
T. Tsuda, T. E. Vanzandt, S. Kato, S. Fukao, and T. 
Sato. Apr 89, 8p 
In International Council of Scientific Unions, Middle At- 
Pow Program. Handbook for MAP, Volume 27 p 
461-468. 


Recent studies have revealed that vertical wave 
number spectra of wind velocity and temperature fluc- 
tuations in the troposphere and the lower stratosphere 
are fairly well explained by a saturated gravity wave 
spectrum. But N(2) (N:Brunt-Vaisala (BV) frequency) 
spectra seem to be better for testing the scaling of the 
vertical wave number spectra in layers with different 
Stratifications, because its energy density is propor- 
tional only to the background value of N(2), while that 
for temperature depends on both the BV frequency 
and the potential temperature. From temperature pro- 
files observed in June to August 1987 over the MU Ob- 
servatory, Japan, by using a radiosonde with 30 m 
height resolution, N(2) spectra are determined in the 2 
to 8.5 km (troposphere) and 18.5 to 25 km (lower strat- 
osphere) ranges. Although individual spectra show 
fairly large day-by-day variability, the slope of the 
median of 34 spectra agrees reasonably with the theo- 
retical value of -1 in the wave number range of 6 x 10(- 
4) to about 3 x 10(-3) (c/m). The ratio of the spectral 
energy between these two height regions is about 
equal to the ratio of N(2), consistent with the prediction 
of saturated gravity wave theory. 
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N89-29926/7/GAR 

(Order as N89-29853/3/GAR, PC A24/MF 

A01) 

Kyoto Univ., Uji (Japan). Radio Atmospheric Science 
Center. 
Observations of Gravity Waves in the Mesosphere 
with the mu Radar. 
T. Tsuda, S. Kato, T. Inoue, T. Yokoi, and M. 
Yamamoto. Apr 89, 8p 
In International Council of Scientific Unions, Middle At- 
ee Program. Handbook for MAP, Volume 27 p 
469-476. 


Wind motions were observed at 60 to 90 km altitudes 
with the MU radar during daylight hours (0800 to 1600 
LT) from 13 to 31 October 1986. Quasi-monochroma- 
tic gravity waves were evident on 16 of the 19 days of 
observations. They were characterized by typical verti- 
cal wavelength of 5 to 15 km and intrinsic periods cen- 
tered at about 9 hours. The propagation direction of 
the gravity waves, determined by the gravity wave dis- 
persion relation, was mostly equatorward. The vertical 
wave number spectra of the horizontal components of 
the mesoscale wind fluctuations are explained well by 
saturated gravity wave theory. The frequency spec- 
trum of vertical wind component has a slope of + 1/3, 
while the oblique spectra have a slope of -5/3 up to 4x 
10(-3) (c/s); these agree fairly well with model gravity 
wave spectra. Doppler shift effects on the frequency 
spectra are recognized at higher frequencies. Upward 
flux was determined of horizontal momentum flux in- 
duced by waves with periods from 10 min to 8 hours, 
and westward and northward body forces of 5.1 and 
4.0 m/s/day, were estimated respectively. 
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N89-29927/5/GAR 

(Order as N89-29853/3/GAR, PC A24/MF 

A01) 

National Oceanic and Atmospheric Administration, 
Boulder, CO. Aeronomy Lab. 
Measurement of Vertical Velocity Using Clear-Air 
Doppler Radars. 
T. E. Vanzandt, J. L. Green, G. D. Nastrom, K. S. 
Gage, and W. L. Clark. Apr 89, 5p 
In International Council of Scientific Unions, Middle At- 
a Program. Handbook for MAP, Volume 27 p 
477-481. 


A new Clear air Doppler radar was constructed, called 
the Flatland radar, in very flat terrain near Champaign- 
Urbana, Illinois. The radar wavelength is 6.02 m. The 
radar has been measuring vertical velocity every 153 s 
with a range resolution of 750 m almost continuously 
since March 2, 1987. The variance of vertical velocity 
at Flatland is usually quite small, comparable to the 
variance at radars located near rough terrain during 
periods of small background wind. The absence of 
orographic effects over very flat terrain suggests that 
clear air Doppler radars can be used to study vertical 
velocities due to other processes, including synoptic 
scale motions and propagating gravity waves. For ex- 
ample, near rough terrain the shape of frequency 
spectra changes drastically as the background wind in- 
creases. But at Flatland the shape at periods shorter 
than a few hours changes only slowly, consistent with 
the changes predicted by Doppler shifting of gravity 
wave spectra. Thus it appears that the short period 
fluctuations of vertical velocity at Flatland are almost 
entirely due to the propagating gravity waves. 
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N89-29928/3/GAR 
(Order as N89-29853/3/GAR, PC en 
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Yamaguchi Univ. (Japan). Dept. of Earth Sciences. 
Picture of the Global Field of Quasi-Monochroma- 
tic Gravity Waves Observed by Stratospheric Bal- 
loons and MST Radars. 
M. D. Yamanaka. Apr 89, 2p 
In International Council of Scientific Unions, Middle At- 
pose Program. Handbook for MAP, Volume 27 p 

-483. 


In MAP observations, it was found that: (1) gravity 
waves in selected or filtered portions of data are fit for 
monochromatic structures, whereas (2) those in fully 
continuous and resolved observations take universal 
continuous spectra. It is possible to explain (2) by dis- 
persion of quasi-monochromatic (or slowly varying) 
wave packets observed locally as (1), since the 
medium atmosphere is unsteady and nonuniform. 
Complete verification of the wave-mean flow interac- 
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tions by tracking individual wave packets seems hope- 
less, because the wave induced flow cannot be distin- 
guished from the basic flow independent of the waves. 
Instead, the primitive picture is looked at before MAP, 
that is, the atmosphere is just like an entertainment 
stage illuminated by cocktail lights of quasi-monochro- 
matic gravity waves. The wave parameters are regard- 
ed as functions of time and spatial coordinates. The 
observational evidences (1) and (2) suggest that the 
wave parameter field is rather homogeneous, which 
can be explained by interference of quasi-monochro- 
matic wave packets. 
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N89-29929/1/GAR 

(Order as N89-29853/3/GAR, PC A24/MF 

A01 

Ilinois Univ. at Urbana-Champaign. ; 
Higher Order Dispersion in the Propagation of a 
Gravity Wave Packet. 
K. C. Yeh, and B. Dong. Apr 89, 4p 
In International Council of Scientific Unions, Middle At- 
— Program. Handbook for MAP, Volume 27 p 
484-487. 


To the first order of approximation, the complex ampli- 
tude of a wave packet in an anisotropic and dispersive 
medium is convected with the group of velocity. How- 
ever, a gravity wave is a vector wave. Its wave packet 
must be formed by superposition of various wave num- 
bers with corresponding frequencies, as is the case for 
scalar waves, and additionally by superposing many ei- 
genmodes which also depend on the wave number. To 
represent the vector wave packet self-consistently, it 
is found that a gradient term must be included in the 
expansion. For a Guassian wave packet, this gradient 
term is shown to have important implications on the 
velocity vector as represented by its hodograph. Nu- 
merical results show that the hodograph is influenced 
by the location of the relative position of interest from 
the center of a Gaussian pulse. Higher order expan- 
sion shows that an initial Gaussian wave packet will 
retain its Gaussian shape as it propagates, but the 
pulse will spread in all directions with its major axis un- 
dergoing a rotation. Numerical results indicate that 
these higher order dispersive effects may be marginal- 
ly observable in the atmosphere. 
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N89-29930/9/GAR 

(Order as N89-29853/3/GAR, PC ey 

1 

Centre National de la Recherche Scientifique, Ver- 
rieres-le-Buisson (France). Service d’Aeronomie. 
Gravity Wave Climatology at Midlatitude from Ray- 
leigh Lidar Data. 
R. Wilson, M. L. Chanin, and A. Hauchecorne. Apr 
89, 9p 
In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 27 p 
488-496. 


Atmospheric sounding of the middle atmosphere by 
Rayleigh scattering has been performed in France for 
several years, from two stations with different orogra- 
phic situations: one in the Alps, the Observatoire de 
Haute Provence, one on the Atlantic coast at Biscar- 
osse. The vertical profiles of density and temperature 
are obtained with a temporal and spatial resolution of, 
respectively, 15 mn and 300 m between 30 and 80 km. 
A statistical study of the atmospheric fluctuations due 
to gravity waves was performed and the main results 
are presented: climatology of the gravity wave activity, 
distribution of energy versus vertical wave number and 
altitude, and comparison of the observations at the two 
sites. Conclusions are presented on the saturation of 
the wave field, the filtering by the mean wind, the trans- 
fer of energy and momentum into the atmosphere. 
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PB90-117003/GAR PC A03/MF A01 
Corvallis Environmental Research Lab., OR. 

Report on Dispersal of BCAs Released to the At- 
mosphere (Simulation of Airborne Microbial Drop- 
let Transport). 

B. Lighthart, and J. Kim. Oct 89, 42p EPA/600/3-89/ 
077 

Prepared in cooperation with Oregon State Univ., Cor- 
vallis. 


The framework for a simulation model is presented 
which describes the dispersion of individual droplets of 
water containing viable microbes. The model accounts 
for physical, chemical, biological and measured mete- 
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orological parameters of each droplet at each of many 
short time steps. Repeating the modelling process for 
many droplets will simulate a cloud of droplets. The 
model is compared with the Tulelake, CA release in 
1988, and revealed very similar patterns of deposition 
within 30 m (the maximum observation distance of the 
source). A hypothesis for the survival sequence in the 
microbe-containing droplets is discussed. 
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PBS90-118456/GAR PC A04/MF A01 
National Oceanic and Atmospheric Administration, 
Boulder, CO. Wave Propagation Lab. 

Lidar Technique for Measuring Multiple Fiuores- 
cent Tracers of Atmospheric Motions. 

Technical memo. 

W. L. Eberhard, and Z. Z. Chen. Aug 89, 67p NOAA- 
TM-ERL-WPL-171 


An analytical study demonstrates the feasibility of si- 
multaneous lidar measurement and discrimination of 
multiple fluorescent tracers of air motions. Past work 
on single tracers is reviewed, and laboratory measure- 
ments of some candidates’ fluorescence spectra are 
reported. The characteristics of fluorescent materials, 
lidar components, and potential interfering signals are 
summarized. Matrix methods are presented that can 
solve for the concentrations of several tracers from si- 
multaneous measurements in at least as many spec- 
tral receiver channels, even when fluorescence spec- 
tra overlap. Two example systems, one with strong 
crosstalk and another without, are evaluated for accu- 
racy in the presence of shot noise and calibration 
errors. Schemes for calibration are suggested. Objec- 
tives for a field demonstration of the concept are out- 
lined. Potential applications include measuring the 
effect of release location on atmospheric transport 
- dispersion and observing the structure of complex 
ws. 


Meteorological Data Collection, 
Analysis, & Weather Forecasting 
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AD-A213 298/3/GAR 

Air Force Environmental 
Center, Scott AFB, IL. 
Surface Observation Climatic Summaries (SOCS) 
for Hill AFB, Utah. 

Data summary rept. Oct 41-Dec 88. 

Aug 89, 728p Rept no. USAFETAC/DS-89/214 


Contents: Station History; Part A - Atmospheric Phe- 
nomena Summaries; Part B - Precipitation, Snowfall, 
and Snow Depth; Part C - Surface Wind; Part D - Ceil- 
ing, Visibility and Sky Cover; Part E - Temperature and 
Relative Humidity; Part F - Pressure (From Hourly Ob- 
servations); Part G - Crosswind Summaries (From 
Hourly Observations); Part H - Degree Day Summaries 
(From Hourly Observations). 


PC A99/MF A04 
Technical Applications 
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AD-A213 299/1/GAR 

Air Force Environmental 
Center, Scott AFB, IL. 
Surface Observation Climatic Summaries (SOCS) 
for Shemya AFB, Alaska. 

Data summary rept. Jun 43-May 88. 

Aug 89, 718p Rept no. USAFETAC/DS-89/213 


Contents:Station History Part A - Atmospheric Phe- 
nomena Summaries; Part B - Precipitation, Snowfall, 
and Snow Depth; Part C - Surface Wind; Part D - Ceil- 
ing, Visibility and Sky Cover; Part E - Temperature and 
Relative Humidity; Part F - Pressure (From Hourly Ob- 
servations) Part G - Crosswind Summaries (From 
Hourly Observations; Part H - Degree Day Summaries 
(From Hourly Observations. 
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Oak Ridge National Lab., TN. 

Interna’ | Impacts of Global Climate Change: 
Testimony to House Appropriations Subcommit- 


tee on Foreign Operations, Ex Financing and 
Related Programs. _— sas 


W. Fulkerson, R. M. Cushman, G. Marland, and S. 
Rayner. 21 Feb 89, 11p ORNL/TM-11184 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
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Portions of this document are illegible in microfiche 
—— Original copy available until stock is exhaust- 


International impacts of global climate change are 
those for which the important consequences arise be- 
cause of national sovereignty. Such impacts could be 
of two types: (1) migrations across national borders of 
people, of resources (such as agricultural productivity, 
or surface water, or natural ecosystems), of effluents, 
or of patterns of commerce; and (2) changes to the 
way nations use and manage their resources, particu- 
larly fossil fuels and forests, as a consequence of inter- 
national concern over the global climate. Actions by a 
few resource-dominant nations may affect the fate of 
all. These two types of international impacts raise 
complex equity issues because one nation may per- 
ceive itself as gaining at the expense of its neighbors, 
or it may perceive itself as a victim of the actions of 
others. 11 refs., 2 figs., 1 tab. 
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DE89016175/GAR PC A06/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Hanford Meteorological Station Computer Codes. 
Volume 10, The ARCHIVE Computer Code. 

G. L. Andrews, and K. W. Burk. Aug 89, 101p PNL- 
6279-Vol.10 

Contract ACO06-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The purpose of the ARCHIVE computer program is 
twofold: (1) convert selected hourly binary data into 
formatted ASCII data, and (2) organize the converted 
data into monthly files. Formatted ASCII files are 
easier to access on a routine basis. The program is 
executed once a day and is initiated from a command 
file that submits itself to the SYS$BATCH queue on a 
daily basis. The monthly files are stored on the HMS 
computer’s fixed hard disk and are merged into yearly 
files (located on removable disk packs) at the end of 
each year. This report describes the data bases main- 
tained at the HMS, gives an overview of the ARCHIVE 
program, describes input and output files accessed by 
the ARCHIVE program, provides a description of pro- 

ram initiation, and discusses the limitations of the AR- 

HIVE program. A section on trouble-shooting is in- 
cluded. In addition, the appendixes contain flow 
charts, detailed descriptions, and source code listings 
for the ARCHIVE program and related subroutines. A 
description of the ARCHIVE command file and the 
- + and output files completes the report. 3 
refs., ; 


005,252 

N89-29943/2/GAR PC A04/MF A01 
pong Meteorological Organization, Geneva (Switzer- 
jand). 

International Satellite Cloud Climatology Project 
(ISCCP): Sixth Session of the International Work- 
ing Group on Data Management. 

Jan 88, 59p WCRP-3, WMO/TD-210 

Session Held in Fort Collins, CO, 16-18 Jun. 1987. 


The overall status of the ISCCP to date is reported. 
Nine progress reports by individual ISCCP data cen- 
ters are included. The calibration and normalization 
procedures of the Global Processing Center (GPC) 
and the Satellite Calibration Center (SCC) are re- 
viewed. The status of the operational cloud algorithm 
development is presented. Two pilot studies are re- 
ported. The first is cloud retrievals in polar regions. The 
second is the use of ISCCP data for model validation 
and diagnostics. The coordination of regional research 
programs is discussed. These programs include the 
First ISCCP Regional Experiment (FIRE), the Western 
North Pacific Cloud-Radiation Experiment, and the 
International Cirrus Experiment (ICE). Other documen- 
tation, schedules, open issues and recommendations 
are also listed. 
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PB90-120023/GAR PC A03/MF A01 
Corvallis Environmental Research Lab., OR. 

Scope of Work: Effects of Global Climate Change 
on Agroecosystems. 

D. L. Phillips. Aug 89, 23p EPA/600/3-89/076 


The U.S. Environmental Protection Agency, Office of 
Research and Development (ORD), is initiating a 
Global Climate Change Program to evaluate the po- 
tential environmental effects of climate change. The 
document describes one project, Effects of Global Cli- 


mate Change on Agroecosystems, which will be ad- 
ministered at the EPA Environmental Research Labo- 
ratory-Corvallis as part of the ORD program. The docu- 
ment describes the areas in which research will be un- 
dertaken in the project over the next five years. The 
document presents the scientific questions that must 
be addressed in order to answer important public 
policy needs concerning the potential environmental 
effects of global climate change on agroecosystems 
and it describes the general research approaches that 
will be used to answer the scientific questions. 
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PB90-120072/GAR 

Oregon State Univ., Corvallis. 
Sensitivity of Ecological Landscapes and Regions 
to Global Climatic Change. 

R. P. Neilson, G. A. King, R. L. DeVelice, J. Lenihan, 
and D. Marks. Sep 89, 193p EPA/600/3-89/073 
Contract EPA-68-C8-0006 

Prepared in cooperation with NSI Technology Services 
Corp., Corvallis, OR. Sponsored by Corvallis Environ- 
mental Research Lab., OR. 


Increasing awareness of the potential impacts from 
global climatic change has elicited a storm of research 
planning among all the major federal agencies. One of 
the primary difficulties confronted in the planning effort 
is the need to objectively define clear priorities for re- 
search dollars. The report is an attempt to contribute 
to the process of defining those priorities by scientifi- 
Cally defining specific regions, ecological systems and 
attributes of those systems that might be particularly 
sensitive to climatic change. Two approaches to ad- 
dressing sensitivity have been defined, intrinsic sensi- 
tivity and sensitivity relative to a particular stressor. In- 
trinsic sensitivity is gauged by past variations in differ- 
ent ecosystems. Extrinsic or stressor relative sensitivi- 
ty addressed the same question, but from the perspec- 
tive of a particular stress. 


PC A09/MF A01 


005,255 
PB90-121112/GAR PC A19/MF A03 
— Center for Atmospheric Research, Boulder, 


Colloquium on cryeee Meteorology. 


S. J. Colucci, F. H. Carr, and D. P. Baumhefner. 4 
Aug 89, 449p 

Grant NSF-ATM87-09659 

Report on a NCAR (Narional Center for Atmospheric 
Research) Colloquium geld in Boulder, Colorado on 
July 5-22, 1988. Sponsored by National Science Foun- 
dation, Washington, DC. 


Partial contents: Synoptic Phenomena: Synoptic 
scale-planetary scale interaction -- A comparison of 
wintertime climatological flows and blocking flows; His- 
torical review of cyclones and related phenomena; 
Persistent large-scale flow Anomalies and Blocking: 
Extreme Cold air outbreaks over eastern North Amer- 
ica; Anticyclones; 500 mb closed circulation center. 
Weather Prediction: Mesoscale atmospheric modeling 
-- challenges for the 90s; Studies of polar air stream 
cyclogenesis; Forecasting cold-core severe weather 
outbreaks; Recent progress and future plans for nu- 
merical weather prediction at the National Meteorolog- 
ical Center; Extended-range forecasting and forecast- 
ing forecast skill. Observational Techniques -- New ob- 
serving systems; Radar applications; Observations of 
gravity waves in a midlatitude squall line; Satellites and 
applications; Principles of operation and meteorologi- 
= applications of ground-based atmospheric pro- 
ilers. 
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PB90-122870/GAR PC A03/MF A01 
Tilburg _iniv. (Netherlands). Dept. of Economics. 
Comparison of Automatic Monitoring Systems in 
Automatic Forecasting. 

Research memo. 

A. L. P. M. Hendrikx, R. M. J. Heuts, and L. G. 
Hoving. 1989, 39p FEW-386 


The paper compares the performance of several moni- 
toring methods in terms of their ability to detect par- 
ticular process disturbance types. The forecast errors 
are either normally and independently distributed, or 
are the autocorrelated errors that result from the appli- 
cation of the Holt-Winters extrapolation method to dis- 
turbed trendwise time series, or from the application of 
single exponential smoothing to disturbed time series 
randomly fluctuating around a constant level. In con- 
trast to other research in the field, aside from the step 
change, also changes in trend and variance are con- 





sidered. The main conclusion states the cusum 
method as the best choice in almost all simulated situ- 
ations. As such the cusum method is recommended as 
its superiority more than compensates for the extra 
effort involved. 


Meteorological Instruments & 
Instrument Platforms 
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Equatorial Radar System. 

S. Rukao, T. Tsuda, T. Sato, and S. Kato. Apr 89, 3p 
In International Council of Scientific Unions, Middle At- 
— Program. Handbook for MAP, Volume 27 p 


A large clear air radar with the sensitivity of an incoher- 
ent scatter radar for observing the whole equatorial at- 
mosphere up to 1000 km a le is now being de- 
signed in Japan. The radar, called the Equatorial 
Radar, will be built in Pontianak, Kalimantan Island, In- 
donesia (0.03 N, 109.3 E). The system is a 47 MHz 
monostatic Doppler radar with an active phased array 
configuration similar to that of the MU radar in Japan, 
which has been in successful operation since 1983. It 
will have a PA product of more than 5 x 10(9) sq. Wm 
(P = average transmitter power, A = effective anten- 
na aperture) with sensitivity more than 10 times that of 
the MU radar. This system configuration enables 
pulse-to-pulse beam steering within 25 deg from the 
zenith. As is the case of the MU radar, a variety of so- 
phisticated operations will be made feasible under the 
supervision of the radar controller. A brief description 
of the system configuration is presented. 


Physical Meteorology 
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AD-A212 983/1/GAR PC A14/MF A02 
Argonne National Lab., IL. Energy and Environmental 
Systems Div. 

Field Measurement and Model Evaluation Program 
for Assessment of the Environmental Effects of 
Military Smokes: The Atterbury-87 Field Study of 
Smoke Dispersion Model. 

Final rept. 1987-1988. 

J. C. Liljegren, W. E. Dunn, G. E. DeVaull, and A. J. 
Policastro. 1 Feb 89, 316p 

Contract 84PP4822 

Prepared in cooperation with Illinois Univ. at Urbana- 
Champaign. 


The atmospheric dispersion of the military obscurant 
smokes produced by the M3A4 fog oil smoke genera- 
tor and 30-lb M5 HC smoke pots has been studied in a 
program of field trials carried out in a grassy meadow 
in south-central Indiana. The investigation focused on 
four areas. Measurements of the mass rate of release 
and exit temperature were performed to define the 
smoke sources. The smoke aerosol was characterized 
in terms of the particle size distribution. A description 
of the prevailing meteorology was obtained from 
measurements of the wind speed, wind direction, tem- 
perature and relative humidity at four levels on a 10-m 
instrument tower located on the test site. Measure- 
ments of the average smoke concentration over the 
period of release were carried out at 50 locations on 5 
transects located 50, 100, 250, 450 and 675 m from 
the release point. At each location concentration 
measurements were performed at 1, 2, 3, 4, and 8m 
above ground level except on the fifth transect where 
they were performed at 2 and 8 m. Keywords: Smoke, 
Screening smoke; Obscuring smoke, Atmospheric 
boundary layer, Atmospheric dispersion, Meteorologi- 
on Aerosol sampling, Particle size. 
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Air Force Geophysics Lab., Hanscom AFB, MA. 


Evaluation of the Smith-Feddes Model. 

Interim rept. 

R. O. Berthel, and Y. Izumi. 13 Mar 89, 28p Rept 
nos. AFGL-TR-89-0079, AFGL-ERP-1024 


A model designed to produce estimates of water con- 
tents and number density distributions at any time and 
geographical location was published in 1974. Known 
by its authors names as the ‘Smith-Feddes’, this model 
is initiated by , data-base aaholed olaten from the 
3DNEPH (or TNEPH) and Hem pom ps 
The Smith-Feddes has been periodically’ with with 
mixed results and the implicit assumption has been 
that new, more definitive cloud physics information 
would improve the model’s consistency which is inves- 
tigated to develop it into a useful tool for future Air 
Force planning and operations. The initial phase of this 
study was essentially an exercise to gain familiarity 
with both the Smith-Feddes and the initiating analyses. 
Three weather situations were defined by water con- 
tent and temperature-versus-altitude profiles derived 
from aircraft measurements. The model was then ex- 
ercised for the same situations and the results of the 
separate analyses were then compared. This report 
describes this investigation and details our observa- 
tions and conclusions on the results of this com- 
— study. It is recommended that no further time 
expended in an effort to improve the 3DNEPH/ 
RTHNEPH, Smith-Feddes model, as it is unable to 
consistently produce water-content values within rea- 
sonable error bounds. However, certain poe a 
pene yee apr ase be incorporated in a 
new model to produce cloud and 
precipitation pomennd va climatological data. Key- 
(ne) Liquid water content; Clouds; Precipitation. 
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AD-A213 303/1/GAR PC A03/MF A01 
Chemical Research, Development and Engineering 
Center, Aberdeen Proving Ground, MD. 

Infrared of Aerosols. 

Technical rept. Jan 79-Dec 82. 

H. R. Carlon. Aug 89, 40p Rept no. CRDEC-TR-046 


Aerosol spectrometry denotes a methodology for de- 
scribing spectral effects of atmospheric constituents in 
quantitative, standardized, basic terms. This methodol- 
ogy is based on the premise that most atmospheric 
constituents, can be described (albeit in some cases 
very unconventionally) as specialized kinds of aero- 
sols, some of which exhibit complex changes in spec- 
tral behavior between physical phases. Aerosol spec- 
trometry permits an intuitive understanding of the 
spectral properties of atmospheric constituents and, 
very importantly, allows insights not found in traditional 
or purely mathematical treatments. This report dis- 
cusses liquid and solid particulate aerosols, special 
cases including Christiansen effects and isobestics, 
and the phase-transitional behavior of liquid droplets in 
vapor. A study of this behavior led to the finding that 
anomalous (continuum) infrared absorption in water 
vapor could be attributed to liquid-like intermolecular 
hydrogen bonds in molecular complexes (clusters) 
long before this observation was made using tradition- 
al vapor spectrometric techniques. In two appendices, 
IR spectra are given with absorption coefficients for 
gases SF6 and CCI2F2, and extinction by nonabsorb- 
ing spheres is considered. Keywords: Sulfur hexafluor- 
ide; Dichlorodifluoromethane; Aerosol spectrometry; 
Optical scattering; Methodology; Water clusters; 
Spheres; Approximations; Mie theory. (KT) 


005,261 
DE69012495/GAR PC A03/MF A01 
=— National Lintigmnase Wan = 

ta in larning Systems. 
T.S. EGrington. 1989, 13p SAND-89-1161C, CONF- 
8909124-1 
Contract AC04-76DP00789 
International conference on lightni 
tricity, Bath (UK), 26-28 Sep 1989. 
partment of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Data from an array of sixteen electric-field sensors 
have been used to evaluate the potential benefits to 
lightning warning systems of =" “old” data as 
well as data from off-site sensors specific 
topics are approached from a broad decision-theoretic 
viewpoint. 4 refs., 10 figs. 


and static elec- 
ponsored by De- 
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Institute of Ecosystem Studies, Millbrook, NY. 
Operation and Research at the ithaca MAP3S Re- 
Site. Annual 


rep 

T. J. Butler, and G. E. Likens. Jul 89, 23p DOE/ER/ 
60292-5 

Contract FG02-85ER60292 
Sponsored by Department of Energy, Washington, DC. 
poe og this document are illegible in microfiche 


The Ithaca MAP3S Regional ioe Sentomber 197010 
Site, in continuous operation since 1976 is 
por cagom ig UE p sampling rather than event 
basis. Two network stations (NDDN 
and end EF IN) are co-located currently at the site. Re- 
search associated with MAP3S over the last year in- 
cludes an analysis of the impact of changing emissions 
levels on precipitation chemistry in the eastern US. 
From 1977 to 1986 a 20% change in SO2 emissions 
prom nib hee abe sm ge apie  r 
over the eastern and midwestern US. Six continental 
precipitation chemistry sites from the MAP3S network, 
ra the Hubbard Brook Experimental Forest, New 
ire, show a direct relationship between emis- 
els and precipitation concentrations, except for 
Penn State, Pennsylvania. pera = at Illinois and 
Ohio, located closest to the sonthan erry 
demonstrate statistically si (P_< 0.05) linear 
H ressions of S04 conceivatons on SO2 emis (P 
ul r < 
0.01) between SO2 emissions and SO4 concentration 
in precipitation. Only Whiteface Mountain, New York, 
shows a significant relationships (P < 0.10) for NOx 
emissions and NO3(-) concentrations. However, Illi- 
nois, Ohio, Ithaca, and Hubbard Brook show significant 
sen kon 1 ee Oma dee eden 
sions of SO2 + NOx (P < 0.10, 0.05, 0.05, and 0.01 
respectively). Overall, for the entire region examined, 
decreasing SO2 emission levels to have de- 
creased concentrations with an efficiency of 66% 
+ 17% (s.e.). 
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DE89016311/GAR 

Los Alamos National Lab., NM 

DEWFALL X.0 (Unverified Prot 

"a for Non-Steady Radial 
Vaporization/Condensation. 


PC A11/MF A01 
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Manual 

B. Walsh, N. Ruiz, and P. Mattingly. 1 Jun 89, 250p 
LA-SUB-89-1, SEASF-TR-89-001 

Contract W-7405-ENG-36 


Sponsored by nt of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This manual documents the input requirements, exe- 
cution procedures and for the unverified 
type of DEWFALL and its postprocessor, DEW! iT. 
It also describes the purpose and limitations of the 
software, the physical model that underlies it, and the 
— for the physical model. Instructions for install- 
and wy sees hee software are also included in 
ths manual Itis essed to users at the developing 
organization, Science and Engineering Associates, 
Inc., (SEA), and at the sponsoring organization, Los 
Alamos National Laboratories (LANL). 
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DE89911495/GAR PC A03/MF AO1 

GKSS - Forschungszentrum Geesthacht G.m.b.H., 

Geesthacht-Tesperhude (Germany, F.R.) 

Framework of Cloud Parameterization Including 

Ice for 3-D Mesoscale Models. 

Progress — 

L. pos Jacob, D. Eppel, and H. Grassi. 1989, 
be GKSS-89/E/7 

U.S. Sales Only. Portions of this document are illegible 

in microfiche products. 


A parameterization scheme for the simulation of ice in 
clouds incorporated into the hydrostatic version of the 
GKSS three-dimensional mesoscale model. Numerical 
simulations of precipitation are performed: over the 
Northe Sea, the Hawaiian trade wind area and in the 
region of the intertropical convergence zone. Not only 
some major features of convective structures in all 
three areas but also cloud-aerosol interactions have 
— been simulated. (orig.) With 19 figs., 2 
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Joint Publications Research Service, Arlington, VA. 
Distinguishing Contributions of Earth’s Surface 
and Atmosphere to Outgoing Radiation. Abstract 


A. nd Gorodetskiy. c18 Jan 89, 2p 

In Its Jprs Report: Science and Technology. Ussr: 
Space p 24-25. Trans. into English from Issledovaniye 
Zemii iz Kosmosa (Moscow, USSR), No. 3, May - Jun. 
1988 p 58-66. 


A technique is suggested for making a joint determina- 
tion of the temperature of the ocean’s surface and the 
optical thickness of the atmosphere, making it possible 
to distinguish the contributions of the sensed surface 
and of the atmosphere to upward radiation. The proce- 
dure is based on measuring the angular distribution of 
radiant intensity in the 11.1 micrometer region of the 
spectrum while enlisting data on the radiation’s spec- 
tral and polarization structure. Angular distributions of 
radiant intensity are extrapolated to a zero air mass 
(m=0) for determining the temperature of the ocean’s 
surface, and the solution obtained takes into account 
both the transformation of radiation in the atmosphere 
and the angular dependence of the ocean’s emissivity. 
Polarization measurements of radiant intensity make it 
possible to take this dependence into account in great- 
er detail and make it possible to proceed, with certain 
assumptions, from these measured values to radiant 
intensities corresponding to emissivity of the surface 
equal to one. 


005,266 
N89-29415/1/GAR 
(Order as N89-29413/6/GAR, PC A04/MF 
A01) 


Centre National de la Recherche Scientifique, Ver- 
rieres-le-Buisson (France). Service d’Aeronomie. 
Atmospheric Lyman-Alpha Emissions (ALAE). 

J. L. Bertaux. Oct 88, 4p 

In NASA, Marshall Space Flight Center, Atmospheric 
Laboratory for Applications and Science, Mission 1 4 
p. 


The Atmospheric Lyman-Alpha Emissions (ALAE) ex- 
periment which is designed to measure atomic hydro- 
gen and deuterium in the terrestrial atmosphere is de- 
scribed. The development of the instrument is a joint 
effort of the Service d’Aeronomie du CNRS in France 
and the Institut d’Aeronomie Spatiale in Belgium. This 
experiment will be part of the atmospheric science re- 
search payload flown on the Atmospheric Laboratory 
for Applications and Science (ATLAS 1) NASA mission 
planned for late 1990. 
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A01) 
Jet Propulsion Lab., Pasadena, CA. 
(ATMGS) Trace Molecule Spectroscopy 


‘A 5 

g B. Farmer. Oct 88, 4p 

In NASA, Marshail Space Flight Center, Atmospheric 
Laboratory for Applications and Science, Mission 1 4 
p. 


The Atmospheric Trace Molecule Spectroscopy 
(ATMOS) experiment is a space-borne investigation 
designed to obtain fundamental information related to 
the chemistry and physics of the earth’s upper atmos- 
phere (20 to 120 km altitude). The instrument, a high 
resolution (0.01/cm) interferometric spectrometer, 
measures the atmospheric absorption of solar radi- 
ation over the wavelength range from 2 to 16 microme- 
ters, a spectral band which encompasses active tran- 
sitions of all of the molecular species of current impor- 
tance in upper atmospheric studies. There are two 
major aspects to the experiment: (1) the determination 
of the detailed compositional structure of the strato- 
sphere and mesosphere, and its global, seasonal, and 
long-term variability; and (2) the study of the partition- 
ing of absorbed solar energy at levels in the atmos- 
phere characterized by dissociation of many of the 
constituents and by the breakdown of thermodynamic 
equilibrium. Characteristics of ATMOS are given. This 
experiment will be part of the atmospheric science re- 
search payload flown on the Atmospheric Laboratory 
for Applications and Science (ATLAS 1) NASA mission 
planned for late 1990. 
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Institut d’Aeronomie Spatiale de Belgique, Brussels. 
Grille Spectrometer (Grille). 

M. Ackerman, and J. Besson. Oct 88, 5p 

In NASA, Marshall Space Flight Center, Atmospheric 
Laboratory for Applications and Science, Mission 1 5 
p. 


The Grille spectrometer was designed and flown on 
Spacelab 1 by two organizations: The Office National 
d'Etudes et de Recherches Aerospatiales in France 
and the Belgian Institute for Space Aeronomy in Bel- 
gium. Its purpose is to study, on a global scale, atmos- 
pheric parameters between 15 and 150 km altitude. 
The investigation uses high-resolution (better than 
0.1/cm) spectroscopic observations of the earth’s limb 
in the wavelength range characteristic of the vibration- 
al-rotational lines of the relevant atmospheric constitu- 
ents. Characteristics and proposed modifications of 
the grille spectrometer are described. This instrument 
will be part of the atmospheric science research pay- 
load flown on the Atmospheric Laboratory for Applica- 
tions and Science (ATLAS 1) NASA mission planned 
for late 1990. 
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N89-29418/5/GAR 
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National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Imaging Spectrometric Observatory (ISO). 

M. R. Torr. Oct 88, 5p 

In Its Atmospheric Laboratory for Applications and Sci- 
ence, Mission 1 5 p. 


The Imaging Spectrometric Observatory (ISO) is de- 
signed for low light level spectroscopy of both the day 
and night side of the earth. The instrument is com- 
posed of five spectrometers, each of which covers part 
of the total wavelength range of 30 to 1300 nm 
spanned by the instrument. Wavelength resolution 
varies between 0.2 and 0.6 nm over the spectral 
range. The five spectrometers are each optimized for a 
portion of the spectrum by the choice of mirror reflec- 
tive coatings and detector photocathode materials. 
The full spectral range for each spectrometer is cov- 
ered in a total of 11 grating steps. The Imaging Spec- 
trometric Observatory was flown for the first time on 
the Spacelab 1 mission during which it acquired almost 
40 hr of observations. The ISO investigation to be 
flown on the ones pre Laboratory for Applications 
and Science (ATLAS 1) mission will draw on the expe- 
rience gained from the data gathered on Spacelab 1. 
The detector system in each spectrometer was up- 
graded to provide both higher sensitivity at low light 
levels and simultaneous imaging over larger spectral 
segments than was achieved on Spacelab 1. In addi- 
tion, the instrument and the observing sequences 
were modified to allow observation of the sun in the 
extreme ultraviolet. A summary of ISO parameters for 
ATLAS 1 (scheduled for late 1990) is given. 
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N89-29420/1/GAR 
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Millimeter-Wave Atmospheric Sounder (MAS). 

G. K. Hartmann. Oct 88, 5p 

In NASA, Marshall Space Flight Center, Atmospheric 
Laboratory for Applications and Science, Mission 1 5 
p. 


MAS is a remote sensing instrument for passive 
sounding (limb ae of the earth’s atmosphere 
from the Space Shuttle. The main objective of the MAS 
is to study the composition and dynamic structure of 
the stratosphere, mesosphere, and lower thermos- 
phere in the height range 20 to 100 km, the region 
known as the middie atmosphere. The MAS will be 
flown on the Atmospheric Laboratory for Applications 
and Science (ATLAS 1) NASA mission scheduled for 
late 1990. The Millimeter-Wave Atmospheric Sounder 
will provide, for the first time, information obtained si- 
multaneously on the temperature and on ozone con- 
centrations in the 20 to 90 km altitude region. The in- 
formation will cover a large area of the globe, will have 
high accuracy and high vertical resolution, and will 


cover both day and night times. Additionally, data on 
the two important molecules, H2O and CIO, will also 
be provided. 
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Institut d’Aeronomie Spatiale de Belgique, Brussels. 
sa gene Requirements for Small Orbiting Pay- 
s. 


M. Ackerman. cMay 89, 6p 
In Esa, First European Workshop on Flight Opportuni- 
ties for Small Payloads p 5-10. 


The ozone problem is briefly described. One of the 
many typical small payloads which could be envisaged 
is briefly described. Seasonal variations can be meas- 
ured through the observation of the 1.27 micrometer 
emissions. The correlation of ozone variation with CO 
and H20 variations is discussed. 
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N89-29864/0/GAR 
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A01) 
Gesamthochschule Wuppertal (Germany, F.R.). Dept. 


of Physics. 
Global Budget of Stratospheric Trace Constituents 
AP/GLOBUS 1983: A Review. 


(GLOBUS). 

D. Offermann. Apr 89, 9p 

In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 27 p 
45-53. 

MAP/GLOBUS 1983 was a project for the study of 
stratospheric trace gases and dynamics. A re: tive 
field campaign was performed in September/October 
1983 in Western Europe. A large number of measure- 
ments were taken by instruments based on the 
ground, on airplane, balloons, and satellite. The struc- 
ture of the campaign is described, and a survey of the 
results are given. 
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Centre National de la Recherche Scientifique, Ver- 
rieres-le-Buisson (France). Service d’Aeronomie. 
Overview of MAP/GLOBUS NO(X). 

J. P. Pommereau. Apr 89, 8p 

In International Council of Scientific Unions, Middle At- 
— Program. Handbook for MAP, Volume 27 p 


GLOBUS NO(x) is a combined observation of nitrogen 
compounds by more than 20 experiments, from satel- 
lites, remote and in situ instruments on board balloons 
and ground observatories, within a short time period. 
Held in September 1985 above Southern France, the 
field campaign has been a technical success. Most of 
the observations were achieved as anticipated. NO, 
NO2 and relevant species and physical parameters in- 
volved in their photochemistry, were measured be- 
tween 5 and 40 km at several periods of the day. A first 
step of data interpretation which consists of instrumen- 
tal intercomparisons, is now achieved. Several sys- 
tematic biases between data of various origins which 
have appeared in the past, are now understood and 
reduced. A second step which deals with atmospheric 
photochemistry issues like diurnal cycles and budget, 
is now on its way. It will be the object of a close ex- 
change between experimenters involved in the cam- 
paign and modelers. 
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) 
Nagoya Univ. (Japan). Research Inst. of Atmospher- 
ics. 
Measurements of Nitric Oxide in the Stratosphere 
at 44 Nin Autumn. 
Y. Kondo, W. A. Matthews, P. Aimedieu, and D. E. 
Robbins. Apr 89, 4p 
In International Council of Scientific Unions, Middle At- 
ye Program. Handbook for MAP, Volume 27 p 


Precision of the chemiluminescent instrument for bal- 
loon-borne NO measurement was improved by precise 
determinations of the flow rates of the sample air and 
the calibration NO in N2 gas. Based on the new cali- 





bration of these values, od mixing rati 

sphere was reanalyzed. The 

does not at all alter the form of the diurnal 

The avera: 4 te tow HO proline totweee 16 ond 
32 km obtained at 44 N in autumn is given. 
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) 
Pney nn der Wissenschaften der DDR, Berlin. Inst. 
fuer Atmosphaerenforschung und Geomagnetismus. 
Evidence of CO2-Iinduced ressive Cooling of 
the Middie Atmosphere 


vations. 
a es G. V. Cossart, and G. Entzian. Apr 
, 2p 
In International Council of Scientific Unions, Middle At- 
— Program. Handbook for MAP, Volume 27 p 
-71. 


Reflection heights of low fr radio waves in 
midiatitude summer, which are associated with 
pond Png atm * e isobaric level of bap nn hPa, 
exhibit a statistically significant downgoing tr from 
1962 to 1987. This indicates a systematic decrease of 
air pressure at 80 km height by 10.3 plus or minus 4.9 
percent over this period, to be regarded as a 

evidence of a true signal of progressive cooling of the 
middie atmosphere, expected with the growing con- 
tent of CO2 and other greenhouse bases in the atmos- 
phere. It is quantitatively consistent with a temperature 
decrease at the stratopause by about 4 K, as predicted 
by the recent model of interactive greenhouse and 
ozone processes of Brasseur and de Rudder (1987). 
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A01) 
Tartu State Univ. (USSR). 


O. Avaste, M. Gadsden, and R. Room. Apr 89, 1p 
In International Council of Scientific Unions, Middle At- 
——— Program. Handbook for MAP, Volume 27 p 


The method for the determination of the optical density 
of tropospheric and mesospheric aerosols and for the 
estimation of the scattering function in the for- 
ward directions (0 to 30 deg) is proposed. The method 
is based on measurements of the brightness of the twi- 
light horizon with the high resolution limb camera 
having five separated fields of view. In some detail the 
features of the camera are described and the mathe- 
pay aspects of remote sensing data inversion are 
iscussed. 
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(Order as N89-29853/3/GAR, PC way 
Indian Space Research Organization, Trivandrum. 
Lower Stratospheric Aerosols at a Tropical Lati- 
tude Station. 


B. V. Krishnamurthy, K. Parameswaran, K. O. Rose, 
and M. Satyanarayana. Apr 89, 4. 

In International Council of Scientific Unions, Middle At- 
a Program. Handbook for MAP, Volume 27 p 
174-175. 


A pulsed ruby lidar has been in regular operation at the 
tropical station Trivandrum (8 deg 33 sec N, 76 deg 57 
sec E) since October 1986. The lidar data were ana- 
lyzed to obtain monthly mean aerosol extinction at 
lower stratospheric altitudes. The monthly mean varia- 
tion of aerosol extinction shows a peak in March to 
April with a trough in the winter months. This behavior 
is compared with that of temperature at the same alti- 
tude, obtained from balloonsonde measurements at 
the same station. It is found that there is a negative 
correlation between the two with high extinction values 
corresponding to low temperature values and vice 
versa. This is attributed to the stratospheric aerosol 
microphysical processes. The association of strato- 
spheric aeri extinction with the tropopause altitude 
and temperature was studied along with the implica- 
tions of these results. 
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Akademiya Nauk Estonskoi SSR, Tartu. Inst. Astrofiziki 
i Fiziki Atmosfery. 

Some New Results in the Investigation of the 
Middle Atmosphere from Space Using the Daytime 
Horizon Method. 


Scanning i 
R. Room, K. Eerme, and U. Veismann. Apr 89, 2p 
In International Council of Scientific Unions, Middle At- 
— . Handbook for MAP, Volume 27 p 


The results of the restoration of the optical parameters 
of the El Chichon aerosol Wavolongth of 22 microme- 
ters are presented. The a channel teleradiometer 
FAZA for visible and infrared spectral regions is 
described in some detail. Mathematical aspects of 
data processing for the il problems are dis- 
cussed. The results of the restoration of the volume 
emission rate of the molecular oxygen on creme 
of 1.27 micrometers in the middle atmosphere of 
—— on wavelength of 0.84 micrometer are pre- 


005,279 


N89-29879/8/GAR 
(Order as N89-29853/3/GAR, PC a4 


National Aeronautics 
Greenbelt, MD. Goddard Space fi ight Center. 

Middle Ph. =~ schemes ‘Guring MAP 
(Middle A' yw on )- 


R.A. 
In Internati: Council of Scientific Unions, Middle At- 
— Program. Handbook for MAP, Volume 27 p 


ace Administration, 


The recent revival and strong motivation for research 
in middie atmospheric electrodynamics can be attrib- 
uted, in large part, to the discovery of large (V/m) elec- 
tric fields within the lower mesosphere during the 
pote prior Bact eat oem be ag pe ome 
to minary ings 
mployed 1 cbten mecsuremerte ‘which reapond 
e to in measuremen r 
positively to criticisms of earlier results, and which pro- 


vide more insight — the en of the fields. 
mesospheric V 


The occurrence of /m electric fields 
now seems to require the presence of aerosols, of 
local winds and related dynamics, and of an atmos- 
ic electrical conductivity less than 10(-10)S/m. 
urthermore, new theoretical ideas describing the 
origin of the V/m fields are consistent with the meas- 
urements. The current status of results regarding V/m 
fields in the middle atmosphere is reviewed in light of 
the more widely accepted electric field structure for 
this region from rocket, at Glee and modeling results. 
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N89-29880/6/GAR 

(Order as N89-29853/3/GAR, PC —_ 
Pennsylvania State Univ., University Park. Dept. of 
Electrical Engineering. 
Middle A\ Electrical Energy Coupling. 
L. C. Hale. Apr 89, 8p 
In International Council of Scientific Unions, Middle At- 
— Program. Handbook for MAP, Volume 27 p 


The middie atmosphere (MA) has long been known as 
an absorber of radio waves, and as a region of nonlin- 
ear interactions among waves. The region of highest 
transverse near the top of the MA pro- 
vides a common return for global thunderstorm, aur- 
oral Birkeland, and ionospheric dynamo currents, with 
possibilities for coupling them. Their associat- 
ed fields and other transverse map to lower alti- 
tudes depending on scale size. Evidence now exists 
for motion-driven aerosol generators, and for charge 
trapped at the base of magnetic field lines, both capa- 
ble of producing | MA electric fields. lonospheric 
Maxwell currents (curl H) parallel to the ee ape sa field 
appear to map to lower altitudes, with rapidly time- 
varying components ing as displacement cur- 
rents in the stratosphere. Lightning couples a (primarily 
ELF and ULF) current transient to the ionosphere and 
magnetosphere whose wave one! is largely depend- 
ent on the MA conductivity profile. Electrical energy is 
of direct significance mainly in the upper MA, but elec- 
trodynamic transport of minor constituents such as 
smoke particles or CN may be important at other alti- 
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A01) 
Danish Space Research Inst., Lyngby. 
Electric Field Measurements with Stratospheric 
Balloons. 
|. B. Iversen. Apr 89, 7p 
In International Council of Scientific Unions, Middle At- 
— Program. Handbook for MAP, Volume 27 p 


Electric fields and currents in the middie atmosphere 
are important elements of the modern picture of this 
region. Balloon instruments, reaching the level of the 
stratosphere, were used extensively for the experi- 
mental work. The research has shown good progress, 
both in the MAP period and in the years before _ 
after. The knowledge was increased about, e.g., 
upper atmosphere potential, the electric properties Ne 
the medium itself and about the coupling with magne- 
tospheric (ionospheric) fields and currents. Also vari- 
ous measurements have brought about a discussion of 
the possible existence of hitherto unknown sources. 
Throughout the MAP period the work on a possible 
definition of an electric index has continued. 
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A01) 
National ct ae Lab., New Delhi (India). 
Effect of ic Debris on Stratospheric lon 


Conductivity. 

Y. V. Somayajulu, S. C. Garg, T. John, and K. S. 
Zalpuri. Apr 89, 1p 

In International Council of Scientific Unions, Middle At- 
— Program. Handbook for MAP, Volume 27 p 


The reduction is reported of stratospheric ion conduc- 
tivities in the altitude range of 20 to 27 km attributable 
to the aerosols injected into the stratosphere by the 
eruption of volcano Nevado Del Ruiz on November 13, 
1985. Three balloon experiments were conducted 
from Hyderabad, India (17.5 N, 78.6 E) carrying a 
Langmuir probe payload for measuring stratospheric 

ion conductivities. The first flight took place about 9 
pedo before the volcanic eruption, the second 3 
weeks after the eruption and the third about a year 
later. Lidar observations from Japan, Hawaii and 
Europe reported detection of aerosol layers in the 18 
to 25 km altitude range attributable to the Nevado Del 
Ruiz volcanic eruption. A comparison cf the conductiv- 
ity profiles shows that the reduction of ion conductiv- 
ities is: 57.3 percent at 20 km and 31 percent at 25 km. 
A year after the eruption, conductivities at all heights 
tended to recover. 
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Akademie der Wissenschaften der DDR, Berlin. Inst. 
fuer Store a yh pe pve und Geomagnetismus. 
Observations of, and Sources of the Spatial and 
Temporal Variebuity of Ozone in the Middle At- 
mosphere on Climatological Time Scales (OZMAP) 
and Equatorial Dynamics: Seasonal Variations of 
Ozone Trends. 
4 Entzian, K. H. Grasnick, and J. Taubenheim. Apr 
, 4p 
In International Council of Scientific Unions, Middle At- 
a Program. Handbook for MAP, Volume 27 p 
413-41 


The long term trends (least square linear regression 
with time) of ozone content at seven European, seven 
North American, three Japanese and two tropical sta- 
tions during 21 years (1964 to 1984) are analyzed. In 
all regions negative trends are observed during the 
1970s, but are partly compensated by limited periods 

of positive trends during the late 1960s and late 1970s. 
Solely the North American ozone data show negative 
trends in all 10 year Is. When the long term 
ozone trends are evaluated for each month of the year 
separately, a seasonal variation is revealed, which in 
Europe and North America has ag eons caus —— 
in late winter and spring. While in Eur 

trends in winter/spring are partly pronto = fe 
positive trends in summer, in North America the 
summer values reach only zero, retaining the signifi- 
cant negative trend in annual mean values. In contrast 
to the antarctic ozone hole, the spring reduction of 
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ozone in Europe and in North America is associated 
with stratospheric temperatures increasing in the ana- 
lyzed period and therefore is consistent with the major 
natural ozone production and loss processes. 
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National Environmental Satellite, Data, and Informa- 
tion Service, Washington, DC. Climate Analysis 
Center. 
Stratospheric Temperature-Ozone Relationships 
1978-1986. 
M. E. Geiman, R. M. Nagatani, A. J. Miller, and K. W. 
Johnson. Apr 89, 6p 
In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 27 p 
417-422. 


Global stratospheric temperature and geopotential 
on Ay at eight pressure levels (70, 50, 30, 10, 5, 2, 1, 
and 0.4 hPa) were derived at NMC daily since October 
1978. These fields are based on NOAA operational 
satellite sounder information. Comparable daily global 
fields of stratospheric ozone (30 to 0.4 hPa and total 
ozone) were derived from the SBUV instrument on 
Nimbus 7 and are now derived from the operational 
NOAA SBUV/2 instrument. The ozone and meteoro- 
logical fields are verified against ground based meas- 
urements (Umkehr, balloon, rocket, lidar). Some of the 
interesting features of correlation between the synop- 
tic patterns of the two data sets as well as their change 
with time are discussed. Seasonal as well as interan- 
nual variations in the patterns of correlation are com- 
pared in the Northern and Southern Hemisphere polar 
regions. Other outstanding features in both the tem- 
perature and ozone fields are highlighted. 


005,285 

PB90-117086/GAR PC A02/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. Atmospheric Sciences Research Lab. 
Ambient Air Hydroxy! Radical Concentrations: 
Measurements and Model Predictions. 

Journal article. 

A. P. Altshuller. cMay 89, 7p EPA/600/J-89/098 
Pub. in JAPCA (Jnl. of the Air Pollution Control Asso- 
ciation), v39 n5 p704-708 May 89. 


The review critically examines the limited number of 
recent near surface measurements of hydroxyl radi- 
cals in urban and rural areas. Predictions of average 
tropospheric, hemispheric and/or zonal concentra- 
tions of hydroxyl radicals derived from methyichloro- 
form and carbon monoxide concentrations and models 
are discussed. The limitations of one and two dimen- 
sional model predictions of zonal and seasonal hy- 
droxyl concentrations received detailed consideration. 
Of special concern on a regional scale are cloud cover 
effects on the penetration of ultraviolet radiation below 
320 micrometers which is critical to the subsequent re- 
actions ar a radicals. (Copyright (c) 1989, 
Air and Waste Management Association.) 


005,286 

PB90-118035 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Electrosystems Div. 

Interactions between Two Dividers Used in Simui- 
taneous Comparison Measurements. 

Final rept. 

Y. X. Zhang, R. H. McKnight, and R. E. Hebner. 
1989, 9p 

Sponsored by Department of Energy, Washington, DC. 
Pub. in IEEE (institute of Electrical and Electronics En- 
gineers) Transactions on Power Delivery 4, n3 p1586- 
1594 Jul 89. 


A revised international standard for the measurement 
of lightning and front-chopped lightning impulses is 
presently under consideration. The standard states 
that the accuracy of these measuring systems is to be 
determined by comparison to reference systems main- 
tained by appropriate national laboratories. Investiga- 
tions have been made of the interactions between two 
systems configured for simultaneous measurements 
and of methods for minimizing these interactions. Step 
responses were measured for different configurations 
and a model developed to predict divider response. Si- 
multaneous measurements were made of full and 
chopped lightning impulses using different divider sys- 
tems to determine the effects of divider interactions on 
measurements. 
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005,287 

PBS0-123951 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Gas and Particulate Science Div. 
High-Accuracy Gas Analysis via Isotope Dilution 
Mass try: Carbon Dioxide in Air. 

Final rept. 


R. M. Verkouteren, and W. D. Dorko. 1989, 7p 
Pub. in Analytical Chemistry 61, n21 p2416-2422, 1 
Nov 89. 


An absolute method, based on isotope dilution mass 
spectrometry, is described for the determination of at- 
mospheric concentrations of carbon dioxide (CO2) in 
dry air. In the study, the relative amounts of sample 
and spike gases are measured manometrically under 
temperature control before blending. In the study, the 
major contributors to uncertainty and imprecision are 
the predetermination of the gas volume ratio and the 
measurement of the isotopic composition of the blend- 
ed CO2, respectively. 
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AD-A212 874/2/GAR PC A09/MF A01 
Brockington and Associates, Atlanta, GA. 

Meal Tastes Sweeter: Documentation of Young’s 
Mill West Point Lake, Troup County, Georgia. 

1989, 179p COESAM/PDER-89/004 

Contract DACW01-88-C-0123 


Architectural and historical documentation of Young’s 
Mill West Point Lake, Georgia was conducted for the 
Corps of Engineers, Mobile District. The work at the 
1870s through 1940s mill included both property spe- 
cific and contextual archival research, 4 x 5 inch format 
photography, measured drawings, and detailed map- 
ping of the site. The current remains include a rock and 
cement dam with two end flumes, stone piers from the 
saw mill and grist mill, piers and a chimney from one 
cabin, the chimney from another cabin, and a store/ 
office building with standing walls. The history indicat- 
ed that Young's grist mill was built in the middle 1870s 
while the saw mill was built prior to 1896. Throughout 
the history of the mill, it was owned by Mr. Robert M. 
Young Sr. or his direct descendents. The saw mill was 
utilized only to meet the needs of the Young family 
holdings, while the grist mill served much of the sur- 
rounding country. Both mills were powered by Leffel 
mixed flow turbines. The operation of the grist mill con- 
tinued through the 1940s, long after most water pow- 
ered grist mills had disappeared from the Georgia 
economy. It is argued that the wealth of the Young 
family and the continued demand for traditional, stone- 
ground meal were responsible for the lifespan of 
Young’s Mill. Keywords: Young’s Mill; LaGrange; Mill- 
stone; Grist mill; Saw mill; Troup county; Beech creek; 
Water power; Postbellum; Piedmont; West Point Lake; 
Leffel turbine; Oral history; Archival research; Robert 
M. okt ; Technology; Dam; Meals; Photography; His- 
tory. 


005,289 

AD-A212 980/7/GAR PC A03/MF A01 
Army Research Inst. for the Behavioral and Social Sci- 
ences, Alexandria, VA. 

Al Tools for Foreign Language Training. 

Final rept. Feb-Nov 88. 

M. L. Swartz, and J. Psotka. Jul 89, 29p Rept no. 
ARI-RR-1533 


The Army needs to provide retention training in foreign 
ae for several military occupational specialties 
(MOS). With limited time and trainers to do so, devel- 
oping computer training systems to support the train- 
ing requirement is a viable solution. However, these 
computer systems need advanced technology such as 
Artificial Intelligence and natural language processing 
methods in order to deliver successful language in- 
struction. We review the state-of-the-art technology in 
this report. Keywords: Artificial intelligence; Natural 
language; Intelligent tutoring systems; Foreign lan- 
guage. (sdw) 


005,290 

AD-A212 988/0/GAR PC A04/MF A01 
Tetra Tech, Inc., San Bernardino, CA. 

Proton Magnetometer Survey of Site 3MS105, 
Eaker Air Force Base, Arkansas. 

Final rept. (no. 1). 

L. Wadleigh, and K. W. Thompson. 6 Jun 89, 72p 
Contract F04704-85-C-0062 

Original contains color plates: All DTic/NTIS reproduc- 
tions will be in black and white. Prepared in coopera- 
tion with Western Wyoming College, Archaeologicl 
Services, Rock Springs, WY. 


A proton magnetometer survey was conducted over 
portions of Site 3MS105, a 75-acre multicomponent 
prehistoric village site in northeast Arkansas. The mag- 
netometer survey was used as a nondestructive 
means of locating subsurface archaeological features. 
Archaeologists conducted an intensive recordation of 
the site partially concurrent with the magnetometer 
survey. Surface cultural material included arrow points, 
ceramics, human skeletal material, faunal remains, 
shell, and historic glass and metal. Anticipated subsur- 
face cultural materials include cemeteries, houses, 
very deep middens, and possibly evidence of fortifica- 
tions (palisade walls, trenches). A metric grid system 
was established on the site and 20 by 20 m magne- 
tometer survey units were incorporated into the ar- 
chaeological grid system. The grids were located in 
areas most likely to contain subsurface cultural depos- 
its, based upon the results of their survey and surface 
collections. Forty magnetometer grids encompassing 
16,000 sq m were magnetically surveyed. These grids 
were divided into 12 segments for analytical purposes. 
Analyses of the data identified 84 magnetic anomalies 
thought to have cultural features as their source, in- 
cluding houses, middens, cemeteries, pit features, for- 
tification trenches, and a mound remmant. Excavation 
of seven anomalies substantiated the prediction that 
the selected anomalies are associated with cultural 
features. (jhd) 


005,291 

AD-A213 110/0/GAR PC A03/MF A01 
California Univ., Santa Barbara. Dept. of Education. 
Academic Text Features and Reading in English as 
a Second Language. 

Technical rept. 1985-1988. 

R. P. Duran, S. R. Goldman, and M. Smith. 29 Aug 
89, 36p 

Contract N00014-85-K-0562 


Several general text characteristics can have signifi- 
cant impact on reasoning and comprehension. In our 
efforts to examine the strategies ESL (English as a 
Second Language) students’ employ when learning 
from text, it became necessary to carefully examine 
such text characteristics. We first review the literature 
on ESL students’ study strategies and how they might 
interact with formating and linguistic conventions in 
text. Three classes of discourse-level phenomena are 
then described and illustrated with examples from typi- 
cal college text: topic development and background 
knowledge, subordination, and logical connectors. We 
suggest several ways in which these potentially impact 
ESL reading strategies. Finally, directions for research 
and some preliminary empirical findings from work 
conducted with ESL students are presented. (KR) 


005,292 

AD-A213 220/7/GAR 
New York Univ., NY. Dept. of Psychology. 
Spatial-Frequency Bands in Complex Visual Stim- 
uli: American Sign Language. 


PC A03/MF A01 


pe R. — and G. Sperling. Apr 88, 12p AFOSR-TR- 
9-1135 

Grant AFOSR-88-0140 

Pub. in Jnl. of the Optical Society of America, v5 n4 
p606-616 Apr 88. 


Dynamic ——_ of individual signs of American Sign 
Language (ASL) with a resolution of 96 x 64 pixels 
were bandpass filtered in adjacent frequency bands. 
intelligibility was determined by testing deaf subjects 
fluent in ASL. The following results were obtained. (1) 
By iteratively varying the center frequencies and band- 
widths of the spatial bandpass filters, it was possible to 
divide the original signal into four different component 
bands of high intelligibility. (2) The measured temporal- 
frequency spectrum was approximately the same in all 
bands. (3) The masking of signals in band i by noise in 
band j was found to be inversely proportional to log 
signal to noise ratio. At constant performance, the ratio 
of root-mean-square signal amplitude to noise ampli- 





tude, s/n, was the same for bands 2,3, and 4 and 
higher for band 1. (4) When weak signals i and j were 
a linearly, there was a slight intelligibility advan- 
tage for signals in the same band (i = j) compared with 
signals in adjacent bands and for signals in adjacent 
bands compared with signals in distant bands. Key- 
words: Reprints. (KR) 


005,293 

AD-A213 269/4/GAR PC A04/MF A01 
California Univ., Santa Barbara. Dept. of Education. 
Knowledge of Connectors as Cohesion in Text: A 
Comparative Study of Native English and ESL 
(English as a Second Language) Speakers. 
Technical rept. 1985-1988. 

S. R. Goldman, and J. Murray. 18 Aug 89, 75p 
Contract N00014-85-K-0562 


Knowledge of connectors as linguistic devices for es- 
tablishing intersentential coherence was examined in 
three experiments. Native English and English-as-a- 
Second-Language (ESL) speakers completed a ration- 
al close task in which they chose among instances of 
four types of connectors: additives, causal, adversa- 
tive, and sequential responses. Verbal explanations of 
the correct responses indicated that both native Eng- 
lish and ESL students were aware of prescriptive 
usage rules and the differences in function and mean- 
ing among the four types of connectors. Analyses of 
the incorrect responses indicated a general tendency 
to overuse causal, and to a lesser extent, additive con- 
nectors. Verbal response justifications for incorrect an- 
swers indicated that the majority of errors were due 
either to inaccurate processing of the test or to an in- 
ability to choose the connector that fit an inappropri- 
ately inferred relation. The results are discussed in 
terms of the processing demands of the various types 
of connectors and the influence of everyday usage of 
casual and additive connectors on how individuals use 
and understand such terms. Implications for improving 
the design of content domain texts are provided and 
instructional strategies for use with ESL students are 
suggested. (JHD) 


005,294 
AD-A213 319/7/GAR PC A03/MF A01 
Museum of New Mexico, Santa Fe. Lab. of Anthropolo- 


Archeological inundation Studies: Manual for Res- 
ervoir Managers. 

Contract rept. 

J. A. Ware. Sep 89, 46p 


Twentieth century demands for water, electricity , and 
flood control in the United States have resulted in the 
damming and impoundment of most of America’s large 
rivers and streams. The impact of such activities on 
North American archeological and historical resources 
is difficult to measure. Concern for mitigating the 
impact of dam construction and reservoir impound- 
ment resulted in the Reservoir Salvage Act of 1960, as 
amended in 1974, which requires that any US agency 
undertaking dam construction must provide written 
notice to the Secretary of the Interior, who shall then 
cause a survey to be conducted for archeological 
sites, either by the Department of the Interior or by the 
Federal agency undertaking the construction project. 
Development and operation of freshwater reservoirs 
create a variety of potential impacts on archeological 
resources. These impacts accrue from several 
sources, including mechanical, biochemical, and 
human and other processes associated with the reser- 
voir environment. This report summarizes the findings 
of the National Reservoir Inundation Study, a multi- 
agency project designed to assess the range of effects 
of inundation on archeological resources. Potential ef- 
fects are discussed within three discrete zones of dif- 
ferential impact: (a) the conservation pool, (b) the fluc- 
tuation zone, and (c) the backshore zone. (AW) 


005,295 
AD-A213 346/0/GAR 
California Univ., Santa Barbara. 
Reasoning and Comprehension Processes of Lin- 
| ep Minority Persons Learning from Text. 

inal summary rept. 
S. R. Goldman, R. P. Duran, J. Murray, E. Saul, and 
M. Smith. 1989, 4p 
Contract N00014-85-K-056 


The three-year project ‘Reasoning and Comprehen- 
sion Processes of Linguistic Minority Persons Learning 
from Test’ has investigated processes and —_— 
of students for whom English is not the native lan- 
guage (ESL) as they negotiated the demands of learn- 


PC A01/MF A01 


ing from academic tests. For comparative purposes, 
we also examined the Ss and strategies of 
native English re ga students. Our initial work was 
largely exploratory descriptive. We our in- 
vestigations with talk-aloud protocol studies of the 
strategies students use to answer questions from 
Oceanography and Psychology textbooks commonly 
used in introductory level courses. 


005,296 
AD-A213 351/0/GAR PC A99/MF A04 
Bear Creek Archeology, Inc., Decorah, IA. 
Sutton (13MA266) and the Townsites of Percy 
(13MA347) and Dunreath (13MA449): Data Recov- 
ery at Three Historic Sites, Lake Red Rock, lowa. 
D. Mey :* - — a2 A a a and R. C. 
‘ogel. Jul 89, p t no. - 
Contract DAGW25-88-C-0060 
In the summer of 1988, a phase II! data recovery inves- 
tigation was conducted at three historic sites in Lake 
Red Rock, lowa. These included one farmstead and 
two townsites known as the Sutton site, Dunreath 
townsite, and Percy townsite, or sites 13MA266, 449, 
and 347, respectively. All three sites had been previ- 
ously evaluated and found to be eligible for nomination 
to the National Register of Historic Places (NRHP). 
Data recovery was necessitated by the anticipated im- 
pacts from the proposed pool raise at Lake Red Rock. 
Data recovery was designed to recover the greatest 
amount of archaeological and documentary data pos- 
sible within the confines of the given time limitations. 
Research and analysis focused on the development of 
farmsteads and towns; possible socioeconomic varia- 
tion among Lake Red Rock and other farmsteads; 
effect of early settlers’ region of origin on the configu- 
ration of farmsteads; correlations of oral historical, 
documentary, architectural, archaeological, and die- 
tary data with possible socioeconomic variation within 
and between the townsites; and evidence of the local 
stoneware industry at farmsteads and townsites. Re- 
search consisted of a multidisciplinary integrative ap- 
proach involving archaeological, archival, oral histori- 
Sy ee botanical, and faunal data sets. 


005,297 

DE89015199/GAR PC A13/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Hanford cultural resources management pian. 

J. C. Chatters. Jun 89, 286p PNL-6942 

Contract AC06-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
amas Original copy available until stock is exhaust- 


As a federal agency, the US Department of Energy 
(DOE) has been directed by Congress and the Presi- 
dent to provide leadership in the preservation of pre- 
historic, historical, and cultural resources on lands it 
administers, to manage these in a spirit of stewardship 
for future generations, and to protect and preserve the 
rights of Native Americans to religious freedom. The 
purpose of this document is to describe how the DOE- 
Richland Operations (DOE-RL) will meet those re- 
sponsibilities on the Hanford Site, pursuant to guide- 
lines for Agency Responsibilities under the Historic 
Preservation Act (FR 53:31, February 17, 1988). This 
document is intended for multiple uses. Among other 
things, the text is designed as a manual for cultural 
resource managers to follow and as an explanation of 
the process of cultural resource regulatory compliance 
for he DOE-RL and Site contractors. 10 refs., 17 figs., 
11 tabs. 


005,298 
N89-29651/1/GAR 
(Order as N89-29599/2/GAR, PC a 
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TVOntario, Toronto. 

Conversat 1988: Enhanced Delivery of Tele-Educa- 
tion Using VSAT (Very Small Aperture Terminal) 
Technology. 

K. McFarlane, and B. M. Read. cMay 89, 6p 

In Esa, Olympus Utilization Conference p 321-326. 


Using Very Small Aperture Terminal (VSAT) technolo- 
gy alternative methods of distributing a full range of 
educational services were tested. Three different ap- 
plications were evaluated: file transfer, access by 
schools to a host computer for electronic mail and 
computer-mediated interaction, and a voice hot-line. 
The trial was successful and all the objectives were 
met. 
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005,299 
N89-29652/9/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 


A01) 
Memorial Univ. of Newfoundland, St. John’s. 
Memorial Newf 


al Distance E: 
M. House, and E. Keough. cMay 89, 4p 
In Esa, Olympus Utilization Conference p 327-330. 


Several one-way and two-way satellite link audio ex- 
periments are described. These include: satellite tele- 
medicine links with offshore oil rigs, a telephony link 
between Canada, Kenya, Uganda and Jamaica, and 
the operation of a provincial teleconference network. 
Possible projects to be included in the Olympus satel- 
lite program are outlined. 


005,300 
N89-29653/7/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 


A01) 
ACCESS Network, Edmonton (Alberta). 
Distance Learning via Interactive Telecommunica- 
tions: Access Network’s Experience. 
J. Kawashima. cMay 89, 3p 
In Esa, Olympus Utilization Conference p 331-333. 


A variety of formal and informal telecourses, via inter- 
active television (one-way audio, two-way video), for 
distant learners are presented. Three interactive for- 
mats (telephone, phone-in on radio, and audio telecon- 
ferencing) have been utilized in linking a studio instruc- 
tor with students at home or in the classroom. More 
interactive segments have been allocated during the 
broadcast to improve the teaching-learning process. A 
field trial to test the usefulness of a computer confer- 
encing facility for students studying at a distance and 
interacting with their teachers is described. 


005,301 
N89-29654/5/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 


A01) 
Fernuniversitaet, Hagen (Germany, F.R.). 
Olympus as a Catalyst for European Distance Edu- 
cation and Training. 
A. Kunze. cMay 89, 4p 
In Esa, Olympus Utilization Conference p 337-340. 


The distance education and training program on the 
European channel of the direct a payload 
of the ESA Olympus satellite is described. Six essen- 
tial principles of European education and culture are 
extracted and introduced as a matrix for assessing the 
Olympus education projects. Three of these are pre- 
sented as model programs. The way in which the six 
essential principles are put into practice, and the 
extent to which they are realized is demonstrated. 


005,302 
N89-29655/2/GAR 

(Order as N89-29599/2/GAR, PC — 

1) 

Centro Studi e Applicazioni in Tecnologie Avanzate, 
Bari (Italy). 
Tele-Education and Advanced Open Learning Sys- 
tems. its Verification on Olympus. 
F. Anelli, G. Ingravailo, D. Mazzucca, F. R. Zaccaro, 
and A. Marzoli. cMay 89, ~ 
In Esa, Olympus Utilization erence p 341-346. 


The relationship between advanced open learning sys- 
tems and tele-education is dissussed. A critical evalua- 
tion of traditional face to face and pretechnological 
role education forms is presented. An approach based 
on a multimedia and multichannel model which inte- 
grates earth networks of data communication, human 
and organization networks, and satellite technology in 
experimenting on a regional basis the use of network 
based services both as communication and as educa- 
tional technol is presented. The use of the 20/30 
GHz payload of the Olympus to this effect is outlined. 


005,303 
N89-29656/0/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 


A01) 
EuroPACE, Paris (France). 
Setting the Pace in European Education. 
T. Frisk. cMay 89, 4p 
In Esa, Olympus Utilization Conference p 347-350. 
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EuroPACE, a distribution system of high level ad- 
vanced training rams is described. The programs 
offered must meet five criteria: they must come from 
existing centers of knowledge and expertise; they 
must be based on the most recent research and devel- 
opment; they must have a clear relevance for techno- 
logical progress and practical applications; they must 
aim to respond to newly emerging fields of knowledge; 
they must represent types and content of training not 
widely and/or easily available through other means. 
EuroPACE programs are received by company profes- 
sionals and managers as well as university staff and 
post-graduate students. They are intended as a means 
of exchanging information among European research- 
ers and a way of shortening the time lag between sci- 
entific discoveries and product implementation. 


005,304 
N89-29657/8/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 


A01) 
Oxford Univ. (England). 
7 of Multilingual Learning Programs by Sat- 


P. Dyson. cMay 89, 3p 
in Esa, Olympus Utilization Conference p 351-353. 


Satellite boradcasting in Europe is defined as being 
international broadcasting. Educational broadcasting 
on an international scale offers great benefits, but at- 
tention is called to the need for linguistic differences 
being respected. Careful design of productions can 
minimize technical and financial problems. The advan- 
tages of D MAC transmission for multichannel sound 
and transmission of text are presented. They are seen 
as a means of carrying out the =e and production 
of televised learning programs on a European scale. 
Programs kept in title as article are from a British 
source. 


005,305 
N89-29658/6/GAR 
(Order as N89-29599/2/GAR, PC - MF 
01) 


Montpellier-2 Univ. (France). 

Evaluation du Programme Olympus-Education 
(Evaluation of the Olympus Education Program). 

N. Mercier. cMay 89, 4p 

Text in French. In Esa, Olympus Utilization Conference 
p 355-358. 


The need for a network of loca! committees to develop 
and monitor European satellite transmitted education- 
al programs is stressed. Such a decentralized network 
would best respect local linguistic and cultural needs 
within the European community. The need to encour- 
age the creation of pilot program projects in the field of 
tele-education is stressed. An evaluation grid for tele- 
education programs produced in Europe is presented. 


005,306 
N89-29659/4/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 
A01 


) 
— Telecommunications, Taplow (Eng- 
and). 
Multipoint Videoconferencing Trends and Tech- 


niques. 
P. C. Taylor. cMay 89, 5p 
In Esa, Olympus Utilization Conference p 361-365. 


The most effective techniques of simultaneous multi- 
location videoconferencing, and trends in the field are 
described. A brief description of multi-location confer- 
encing is given, together with a summary of the various 
methods of multipoint control and their effectiveness. 
An automatically controlled unit that allows up to 
seven locations to be linked together in a dynamic 
multi-way conference is described. System param- 
eters and future trends are discussed. 


005,307 
N89-29666/9/GAR 

(Order as N89-29599/2/GAR, PC A23/MF 

A01 

Department of Communications, Ottawa (Ontario). 
Overview of Satellite-Based Tele-Education Activi- 
ties in Canada. 
W. T. Kerr, and J. Kawashima. cMay 89, 4p 
In Esa, Olympus Utilization Conference p 417-420. 


An overview of the major Canadian tele-educational 


activities is presented. need for tele-educational 
services in a country as large as Canada is outlined. 
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The Access network of the Alberta Educational Com- 
munications Corporation is described. The educational 
radio services in Canada are outlined. The cost effec- 
tiveness of tele-education in Canada is evaluated. 


005,308 
N89-29673/5/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 


A01) 
London Univ. (England). 
European Users’ Association as an Edu- 
cation Broadcaster on 
B. Groombridge. cMay 89, 3p 
In Esa, Olympus Utilization Conference p 453-455. 


The possibilities opened to educators by the offer of 
transmission time on the —- DBS (Direct Broad- 
cast Satellite) are outlined. need for proper i- 
zation and funding of potential education and training 

rams is stressed. Eurostep, a cooperative asso- 
ciation for educators using satellites is introduced. 
New markets for tele-education in the fields of medical 
consultation, vocational and corporate training, and 
language teaching are described. The need for coop- 
eration between various tele-education programs is 
stressed. 


005,309 
PB90-115791/GAR PC A12/MF A02 
Arizona State Museum, Tucson. Cultural Resource 
peo a Div. an in 
m Archaeology along Phase oO 

Tucson Aqueduct Central Arizona Project. Volume 
- , — and Interpretations. Part 1. 

inal rept. 
J. S. Czaplicki, and J. C. Ravesloot. Aug 89, 27ip 
ASM/ARCHAEOLOGICAL SER-178, DI-BR-APO- 
CCRR-89-8-VOL-1-PT-1 
Contract DI-6-CS-30-03500 
See also PB90-115809, PB90-115817, and PB89- 
205140. Sponsored by Bureau of Reclamation, Phoe- 
nix, AZ. Arizona Projects Office. 


The volume is the first of five volumes that report re- 
sults of the Tucson Aqueduct Phase B Project. Volume 
1 presents syntheses and interpretations of the analy- 
ses that resulted from the investigation of 13 Hohokam 
sites in the Avra Valley west of Tucson, Arizona. The 
Tucson Aqueduct Phase B Project involved excavation 
or surface collection and mapping of several different 
kinds of Hohokam sites. Sites re during the 
1986 and 1987 field seasons incl Fastimes, a 
group of at least five farmsteads; Water World, a ball- 
court village; two farmstead-field house sites a so- 
called protohistoric site; four limited-activity sites--the 
latter named Hawk’s Nest, which excavation revealed 
to be a small farmstead; and four lithic-quarry sites. 


005,310 
PB90-115809/GAR PC A12/MF A02 
Arizona State Museum, Tucson. Cultural Resource 
Hohokam Archaeology B 

jokam along Phase of the 
Tucson Aqueduct Central Arizona Project. Volume 
1. Syntheses and Interpretations. Part 2. 
Final rept. 
J. S. Czaplicki, and J. C. Ravesloot. 1989, 259 
ASM/ARCHAEOLOGICAL SER-178-VOL-1- 
BR-APO-CCRR-89-8-VOL-1-PT-2 
Contract DI-6-CS-30-03500 
See also PB90-115817, PB90-115791, and PB89- 
205140. Sponsored by Bureau of Reclamation, Phoe- 
nix, AZ. Arizona Projects Office. 


The volume is part 2 of the first of five volumes that 
report results of the Tucson Aqueduct Phase B 
Project. Volume 1 presents syntheses and interpreta- 
tions of the analyses that resulted from the investiga- 
tion of 13 Hohokam sites in the Avra Valley west of 
Tucson, Arizona. The Tucson Aqueduct Phase B 
Project involved excavation or surface collection and 
mapping of several different kinds of Hohokam sites. 
Sites investigated during the 1986 and 1987 field sea- 
sons included Fastimes, a group of at least five farm- 
steads; Water World, a ballcourt village; two farm- 
stead-field house sites; a so-called protohistoric site 
four limited-activity sites--the latter named Hawk’s 
Nest, which excavation revealed to be a small farm- 
stead; and four lithic-quarry sites. 


-2, DI- 


005,311 

PB90-115817/GAR PC A15/MF A02 
Arizona State Museum, Tucson. Cultural Resource 
Management Div. 


Hohokam Archaeology along Phase B of the 
Tucson Aqueduct Central Arizona Project. Volume 
3. Ex at Water World (AZ AA:16:94). A Ril- 
~ yey Balicourt Village in the Avra Valley. 

inal 
J. S. Czaplicki, and J. C. Ravesloot. Aug 89, 339p 
ASM/ARCHAEOLOGICAL SER-178-VOL-3, DI-BR- 
APO-CCRR-89-9-VOL-3 
Contract DI-6-CS-30-03500 
See also PB90-115809 and PB90-115791. Sponsored 
by Bureau of Reclamation, Phoenix, AZ. Arizona 
Projects Office. 


The report is the third of five volumes that present re- 
sults of the Tucson Aqueduct Phase B Project. In the 
volume the results of excavations at Water World, a 
Rillito phase Hohokam balicourt village located at the 
southern end of the Avra Valley west of Tucson, Arizo- 
na, are described. The Tucson Aqueduct Phase B 
project involved excavation or surface collection and 
mapping of 13 sites including Water World. Other sites 
investigated during the 1 field season included 
Fastimes, a collection of at least five Hohokam farm- 
steads; two farmstead-field house sites; a probable 
otohistoric site; four limited-activity sites better 
nown as Hawk’s Nest; and four quarry sites. 


005,312 


PB90-116716/GAR PC AQ4/MF A01 
— Center for Education Statistics, Washington, 


Minority Student Issues: Racial/Ethnic Data Col- 
lected by the National Center for Education Statis- 
tics since 1969. 

M. Black. Mar 89, 51p CS-89-267 

Also available from Supt. of Docs. 


The report is a reference tool devoted to minority stu- 
dent education for planners, researchers, policymak- 
ers, and reporters covering all levels of education. The 

describes six broad minority student issues and 
relates them in a matrix to all National Center for Edu- 
cation statistics (NCES) surveys containing racial/ 
ethnic data collected from 1969, the first year NCES 
began collecting such data. Descriptions of 32 of the 
surveys (the most recent ones for recurring surveys) 
follow the matrix. The six broad categories of minority 
student issues are: Preparation; Access and choice; 
Transitions; Persistence; School/institution climate, 
and Student availability projections. 


005,313 


PB90-119991/GAR PC E03/MF E03 
Selskapet for Industriell og Teknisk Forskning, Trond- 
heim (Norway). 

Quality and Quality Management: Status and Chal- 


A. Aune. Mar 89, 7p STF17-A89027 
Presented at the EOQC Technical Conference (33rd), 
Vienna, Austria, September 1989. 


One of the main challenges for the Quality Community 

is to bring the subject Quality/Quality Management to 

technical universities and business schools in order to 

~~ the necessary priority in business and in- 
lustry. 


005,314 


PB90-124280/GAR 

Fever River Research Springfield, IL. 
Results of the Phase 1 ical Reconnais- 
sance of a One-Acre Land Divestiture (Tract JO4-I 
Parcel A) in the yal Mississippi River National 
Wildlife and Fish Refuge, Jo Daviess County, Illi- 


PC A03/MF A01 


nois. 
F. Mansberger. Sep 89, 18p NPS/RMR-90001 
See also PB90-124272. Sponsored by National Park 


Service, Denver, CO. Rocky Mountain ional Office, 
and Upper wony” gl River National Wildlife and Fish 
Refuge, Winona, MN. 


The r details the research strategy and results of 
an archaeological Phase | Reconnaissance Survey of 
an approximately one acre parcel of land located in Jo 
Daviess County, lilinois. No significant historic proper- 
ties were located by the survey. 


005,315 


PB90-125246/GAR PC A03/MF A01 
University of Southern California, Los Angeles. 





Evaluating Distance Learning Technology. 

Draft rept. (Final). 

R. E. Clark. May 89, 32p 

Contract OTA-L3 

Sponsored by Office of Technology Assessment, 
Washington, DC. 


The discussion on distance learning technology: dis- 
courages evaluation questions which have not proved 
useful in the past; suggests that future evaluations dis- 
tinguish between the effects of delivery and instruc- 
tional technologies; offers some generic evaluation 
plans, questions and examples associated with deliv- 
ery and instruction; and discusses issues related to the 
evaluation of distance learning cost-effectiveness. 


005,316 

PB90-125287/GAR PC A04/MF A01 
Northwest Regional Educational Lab., Portland, OR. 
Study of Distance Education Policies in State Edu- 
cation Agencies. 

D. C. Holznagel, and T. Olson. 24 Feb 89, 73p 
Sponsored by Office of Technology Assessment, 
Washington, DC 


The study identifies the current status of state policies 
regarding distance education in a sample of states, 
and identifies changes in federal, state, and local roles 
in a policies that may encourage more effi- 
cient and effective use of technol for distance 
learning. The study identifies and analyzes policies in 
key areas which are not, or are likely in the future, to 
inhibit the use of distance education techniques by 
school districts in attempti - to solve instructional 
problems. Such areas include certification, training, 
evaluation, planning, and finding. The study contrib- 
utes to the broader study of technologies for learning 
at a distance being conducted by the Office of Tech- 
nology Assessment. 


005,317 

PB90-125295/GAR 

Texas Tech Univ., Lubbock. 
Distance Learning Case Studies. 
B. O. Barker. Jun 89, 388p 
Contract OTA-L3 

Sponsored by Office of Technology Assessment, 
Washington, DC. 


In January 1989, the Office of Technology Assess- 
ment authorized a series of case studies to investigate 
how technologies, services, and programs are imple- 
mented in distance learning projects. The studies were 
also intended to look at the role of local, state, and 
Federal agencies, and other public and private entities 
in providing educational services to students, and 
training and staff development for teachers. Seven 
case studies of ongoing distance education projects 
were selected for study. Case studies included: large 
interactive satellite TV systems, a microwave TV net- 
work in a large urban setting, audiographics microcom- 
puter networking, two-way TV cooperative using fiber 
optics, and combination of microwave TV combined 
with UHF TV and audiographics. The studies focused 
on: educational context and community served, tech- 
nology utilized, organization and financial structure, 
the role of teachers, costs and evaluation, future de- 
velopment, and roles and relationships of participating 
entities. 


PC A17/MF A03 


International Relations 


005,318 

AD-A212 860/1/GAR MF A01 

Department of Defense, Washington, DC. 

‘oe ep Power: Prospects for Change 1989. 
p 

Original contains color plates: All DTIC/NTIS repro- 

ductions will be in black and white. 

Availability: Superintendent of Documents, GPO, 

Washington, 20402. PC $11.00. Microfiche fur- 

nished to DTIC and NTIS users. 


This edition of Soviet Military Power marks the eighth 
in the series that began in 1981. Although much has 
changed in the Soviet Union and in the United States 
since the beginning of this decade, the purpose of this 
publication remains fixed: to provide an authoritative 
report on the Soviet Union’s military forces and the 
threat they represent to the United States, and our 
allies and friends. This year we have continued with an 


a that is similar in organization to that adopted 


my predecessor. Part 1 of this document focuses 
exclusively on the elements Soviet of military power. 
Part 2 places Soviet military capabilities in perspective 
through a discussion of the significant military power 
balances. To understand fully the potential implica- 
tions of Soviet military strength, it is necessary to ex- 
amine the Soviet Union’s military capabilities in rela- 
tion to those of the United States and our allies. Key- 
words: Military strategy, Military doctrine, Foreign 
policy; Strategic forces; Space forces; Conventional 
forces; Military power balances; U.S.; National securi- 
ty; Threats. (KR) 


005,319 


AD-A212 917/9/GAR PC A03/MF A01 
RAND Corp., Santa Monica, CA. 

Gorbachev’s Policies Toward Western Europe: A 
Balance Sheet. Executive Summary. 

Interim rept. 

H. Gelman. Oct 87, 24p Rept no. RAND/R-3588/ 1- 


AF 
Contract F49620-86-C-0008 


Since Mikhail Gorbachev became General Secretary 
in March 1985, his strategy toward the West Europe- 
ans has exhibited three broad characteristics. First, 
despite all the changes he has made, much of Gorba- 
chev’s conduct toward the Western Alliance has 
shown strong continuity with long-established and 
central a: of Soviet strategy. Most fundamental 
has been his broad diplomatic and propaganda offen- 
sive against the political foundations of Western Eu- 
rope’s nuclear deterrent and the European connection 
with the United States signified by that deterrent. Both 
Gorbachev's efforts to build domestic pressures 
against European governments and his conciliatory 
gestures toward those governments have been 
shaped to serve the purposes of this offensive. Gorba- 
chev has thus used a multitude of expedients to con- 
tinue, update, and improve pursuit of an aim that dates 
back to Stalin’s day. Keywords: USSR; Western 
(Sow) International relations; East West relations. 


005,320 

AD-A213 131/6/GAR PC A03/MF A01 
Center for Naval Analyses, Alexandria, VA. Naval War- 
fare Operations Div. 

Downgrading the Military in Soviet Foreign Policy. 
Final rept. 

S. R. Atkinson. Apr 89, 47p Rept no. CRM-89-41 
Contract N00014-87-C-0001 


This Research Memorandum presents strong evi- 
dence that the Soviet military is losing its dominance in 
the determination of Soviet foreign and defense policy. 
At least since early 1988, the military has been sub- 
jected to widespread criticism in the press, focused on 
its privileged status, excessive secrecy, and its claim 
to primacy among the instruments of policy that secure 
the Soviet state against its enemies. If this unprece- 
dented trend continues, the military seems destined to 
play a lesser role in Soviet security policy and may 
itself undergo far-reaching structural changes. If so, 
primacy will shift to the economic sphere--for an inde- 
terminant period. Keywords: Military doctrine, National 
al Attitudes psychology, Military deemphasis. 


005,321 


PB89-928111/GAR Standing Order 
Central Intelligence Agency, Washington, DC. 
Communist of the Soviet Union Politburo 
and Secretariat: A Reference Aid, October 1989. 
Wall chart. 

Oct 89, 8p LDA-89-15139 

Supersedes PB88-928106.Color illustrations repro- 
duced in black and white. 

Paper copy also available on Standing Order, Deposit 
Account required. North American Continent price 
based on page count of individual documents; all 
others write for quote. This series offers a reduction in 
price asa Standing Order, PB89-928100. 


The directory, in wall chart format, gives names, titles, 
birth dates, appointment dates, and photographs of 
persons in the Politburo and Secretariat of the Com- 
munist Party of the Soviet Union. The General Secre- 
tary, fuli members, candidate members and secretar- 
ies not in the Politburo are included. The publication 
was prepared in October 1989 for the use of US Gov- 
ernment officials. 
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005,322 
AD-A212 979/9/GAR PC A03/MF A01 
Army Research Inst. for the Behavioral and Social Sci- 


Mechanisms upon Use 
of a Training Device. 
Final rept. 
T. M. Shiechter. Jul 89, 24p Rept no. ARI-RN-89-40 


This research examined the relative effects of different 
joystick systems (’Driver’ and ‘Pacman’) and different 
computer response times (2.5 seconds and 1.5 sec- 
onds) on soldiers’ abilities to drive a vehicle on the Pla- 
toon-level Battlefield Simulation (PLBS) system. The 
Driver joystick system was designed so that all driving 
movements were made from the view of a hypothetical 
driver inside the vehicle. The Pacman control 

design was similar to that of the Pacman game. 

four subjects completed two different driving tasks 
across different routes on the PLBS terrain. The exper- 
imental sessions consisted of four trials with two trials 
for each driving task. The subjects used a different 
type of responding mechanism for each trial. The 
Pacman joystick configurations led to fewer driving 
problems and seemed to be easier to use than the 
Driver joystick configurations. Also, the subjects’ 
verbal reports indicated that Pacman joystick configu- 
rations were easier to use than the Driver joystick con- 
figurations. Based on these findings, PLBS was 
equipped with a Pacman style j configuration. 
Keywords: Computer-based training; Training devices; 
Army training; Simulators; Tactica ctical training; Perform- 
ance (human). (sdw) 


005,323 

AD-A213 285/0/GAR PC A07/MF A01 
Anacapa Sciences, Inc., Fort Rucker, AL 

Human Factors Research in Aircrew Performance 
and Training. 

Annual summary rept. (Final) Oct 87-Oct 88 

T. B. Aldrich, and D. M. McAnulty. Aug 89, 139p ASI- 
690-319-88, ARI-TR-858 

Contract MDA903-87-C-0523 


This report amy summaries of the research 
projects performed by Lewer Sciences, Inc., for the 
ARI Aviation R&D Activity (ARIARDA) at Fort Rucker, 
Alabama. From 9 October 1987 to 8 October 1988, 
Anacapa personnel worked on 25 research projects 
and took part in 6 technical advisory services that ad- 
dress emerging aviation weapon systems design, 
manpower and personnel programs, and aviator train- 
ing research. The summary for each project and tech- 
nical advisory service contains (a) a background sec- 
tion that describes the rationale for the project and 
specifies the research objectives, (b) a research ap- 
proach section that describes the tasks and activities 
required to meet the project objectives (c) a results 
section that describes the research findings or, in the 
case of developmental activities, the research product, 
and (d) a project status section that describes the work 
completed and projections for future research, if any. 
Keywords: Aviator selection testing; Helicopter gun- 
nery; Computer-based instruction; Aviator training; 
on and symbology; Helicopter flight simulation. 
( 
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005,324 

AD-A212 884/1/GAR PC A09/MF A02 
Advisory Group for Aerospace Research and Develop- 
ment, Neuilly-sur-Seine (France). 

Human Behaviour in High Stress Situations in 
Aerospace Operations Conference Proceedings. 
Held in The Hague, The Netherlands on October 
24-28, 1988. 

28 Oct 88, 199p Rept no. AGARD-CP-458 

Preface in English and French. 


These Proceedings include the Technical Evaluation 
Report, the Keynote Address, 20 papers and ensuing 
discussions from the Symposium sponsored by the 
AGARD Aerospace Medical Panel held in The Hague, 
The Netherlands from 24-28 October 1989. As the 
human operator is more and more clearly shown to be 
the limiting factor in the operational performance of 
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modern aerospace systems, more and more ri 
selection criteria must be applied for logical as 
well as medical selection of aircrew. This Symposium 
examined this problem from the point of view of human 
behaviour in high stress situations, specifically looking 
at incident and accident experience, ity traits, 
ee ose dl to stress and prediction of behavioural re- 
sponses. These proceedings will be of interest to 
those involved with the psychological selection and/or 
assessment of aircrew. Keywords: Aircrews; Mental 
stress; Accidents; Psychological assessment; Re- 
} moaned Behaviour; Personality; Personnel selection; 
Sopetes (KD. Performance human; Risk assessment 


005,325 

AD-A212 984/9/GAR 

Tulsa Univ., OK. chology. 
impact of on Team Performance. 
Final rept. 1 Feb 86-31 Dec 88. 

R. Hogan, S. Raza, D. Sampson, C. M'iier, and E. 
Salas. Feb 89, 24p 

Contract N00014-86-K-0644 


This project tested some hypotheses regarding the in- 
fluence of team member personality on team perform- 
ance across a variety of team tasks. We first —— 
oped and tested a 7 factor system for classifyi 

tasks and developed a prototypical tasks for 4 
search. We then conducted com team experi- 
ments with 48 three-man teams. results strongly 
support three conclusions: (1) Personality characteris- 
tics of team members predict team lormance; (2) 
Personality characteristics interact with team task 
type; so that (3) Different characteristics are necessary 
for different team tasks. (sdw) 
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005,326 

AD-A213 073/0/GAR PC A03/MF A01 
Australian Military Forces, Canberra. Psychological 
Research Unit (1). 

Factor of Personality with Particular Em- 


nee on Cattell’s 16PF: A Literature Review. 
esearch note. 

J. L. Eaves. Mar 89, 33p PSRU-RN-2/89, DODA-AR- 
005-064 


The concept of personality is widely recognized as 
being central in psychology, yet its nature and the 
ways in which it can be ined and measured are 
—— on which psychologists are in considerable 
isagreement. While theorists tend to disagree over 
definitions of personality, they tend to agree that in 
order to perform a systematic exploration of personal- 
ity’s relation to other variables, a definite set of person- 
ity factors need to be specified. Researchers en- 
gaged in the ion of the number of factors in the 
personality seem to divide roughly into three 
is: Two factors, five-to-eight factors, and 13-to- 

18 factors. Cattell devoted a major segment of his 
career to the development of the Sixteen Personality 
Factor Questionnaires (16PF). With the continuing use 
of Cattell’s 16PF by the Australian Army Psychology 
Corps comes the need to review the available litera- 
ture with a focus on its use in personnel selection. The 
16PF reports to measure 16 distinct personality traits, 
yet there is no evidence of the convergent validity of 
the 16 scales apart from factor loadings and — “4 
dence there is of discriminant validity eg aphne 
mary traits are not clearly differentiated. The ed 
eOM) adequacy of the test must be questioned. 


005,327 

AD-A213 190/2/GAR PC AO1/MF A01 
Minnesota Univ., Minneapolis. 

Individual Differences in Learning and Cognitive 


Abilities. 

em rept. 1 Aug 86-31 Jul 89. 
P. L. Ackerman. 15 Sep 89, 4p 

Contract N00014-86-K-0478 


This final — reviews a program of theoretical and 
focusing on the ability determinants 

of individual differences in skill acquisition. An integra- 
tive framework for information processing and cogni- 
tive ability determinants of skills is presented, along 
with principles for wr ee relations. Three major 
patterns of individual differences during skill acquisi- 
tion are considered: changes in between-subject varia- 
bility, the simplex pattern of trial intercorrelations, and 
ore ability-performance correlations with prac- 
addition to a review of previous theory and 

data, experimental manipulations are used to evaluate 
the cognitive ability demands associated with informa- 
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tion processing parameters of skilled performance. A 
complex air traffic controller simulation task used in 
several investigations is introduced, along with empiri- 
cal tests of the theoretical principles. Examination of 
practice-related between-subject variance changes 
and ability-performance correlations are used to dem- 
onstrate that an equivalence exists between three 
broad phase of skill acquisition and three cognitive/ 
intellectual ability determinants of individual differ- 
ences. Recent extrapolation of the theory to a dynamic 
representation of abilities is reviewed, and preliminary 
and describing research carried out under this 
Sow are listed, along with associated abstracts. 
W) 


005,328 


AD-A213 255/3/GAR 

Essex Corp., Westlake Village, CA. 
Questionnaire Construction Manual Annex. Ques- 
tionnaires: Literature Survey and Bibliography. 
Final rept. May 83-Jan 85. 

B. A. Babbitt, and C. O. Nystrom. Jun 89, 251p ARI- 
RP-89-21 

Contract MDA903-83-C-0033 


PC A12/MF A02 


This report is an annex to the companion volume, 
‘Questionnaire Construction Manual,’ published in 
1985 by the U.S. Army Research Institute for the Be- 
havioral and Social Sciences (ARI). It is designed to 
present summaries of the latest research findings re- 
lated to developing questionnaires. Although both vol- 
umes were prepared primarily for personnel engaged 
in developing questionnaires for use in military tests 
and evaluations, the content is equally applicable to 
many nonmilitary areas. Keywords: Multiple-choice 
scales; Bipolar scales; Semantic differential scales; 
Rank order scales; Paired-comparison scales; Demo- 
graphic characteristics; Continuous and_ circular 
scales; Behaviorally anchored rating scales; Question- 
naire layout; Branching; Middle scale point; Response 
alternatives; Bibliography; Rating scales; Scale points; 
Item wording; Questionnaire construction. (SDW) 


005,329 


AD-A213 393/2/GAR PC A03/MF A01 
Minnesota Univ., Minneapolis. Cooperative Learning 
Center. 

Impact of Cooperative-Team Learning on Perform- 
ance and Retention. 

Final rept. 15 Oct 86-14 Nov 88. 

D. W. Johnson, and R. T. Johnson. 20 Sep 89, 46p 
Contract N00014-87-K-0218 


Three studies were conducted. Two investigated the 
impact of cooperative team learning, compared with 
traditional Navy instruction, on the independent func- 
tional ability to master technical information and use it 
to perform a conceptually complex job, the failure rate 
within Navy training programs, and the social integra- 
tion of heterogeneous trainees into cohesive work 
groups characterized by esprit-de-corps. One investi- 
gated the impact of goal and resource interdepend- 
ence on performance and attitudes of ROTC students. 
The first study involved teaching a class of 13 air traffic 
control trainees the Charts and Publications Unite. The 
second study utilized two classes of air traffic contro! 
trainees studying the Charts and Publications Unit. The 
results from the two studies indicate that cooperative- 
team a compared with traditional instruction, 
results in: 1. Greater learning of technical information. 
2. Greater independent functional ability to perform job 
functions. 3. A zero failure rate (compared with and av- 
erage of 2.14), even with trainees who had failed previ- 
ous units and were judged to be incapable of the aca- 
demic requirements of the training program. Greater 
effort to learn and a perception of the material to be 
learned as being less difficult. The third study com- 
pared two ways of structuring cooperation: goal inter- 
dependence (the perception that one can achieve 
one’s goal is and only if all other group members 
achieve their goals) and resource interdependence 
(the perception that resources are divided so that each 
group member has only a portion of the resources 
need for the task to be completed). (KT) 


005,330 


PB90-119793/GAR PC A04/MF A01 
National Opinion Research Center, New York. 


a a in the Cognitive Research 
: Series 6. Cognition and Survey Meas- 

orate lo. 1. 

Final rept. 

J. T. Lessler, R. Tourangeau, and W. Salter. May 89, 

64p NCHS-85/001, DHHS/PUB/PHS-89-1076 

Contract PHS-282-84-2123 

a 2 National Center for Health Statistics, 
Hyattsville, MD., and National Science Foundation, 
lashington, DC. 


The study evaluated the process that is used to devel- 
op and pretest questionnaires that comprise the 
annual supplements to the National Health Interview 
Survey (NHIS). The study was designed to answer the 
question, how do the current development and testing 
procedures used by the NHIS compare in terms of 
cost, timing, and knowledge gained to alternative pro- 
cedures that employ a combination of laboratory test- 
no. ns of the techniques of cognitive science, 
ld testing. An experimental version of a dental 
pata eloped in the laboratory, was com- 
pared to a version that had been developed using the 
standard procedure for NHIS supplements. Two split- 
ballot experiments were conducted, one in a field test 
and one in the laboratory. The laboratory experiment 
included a comparison of data from dental records to 
interview reports of the number of dental visits. The 
_ concluded that laboratory testing and the meth- 
of cognitive science can play an important role in 

the design and testing of questionnaires. 


Social Concerns 


005,331 


AD-A213 286/8/GAR PC A06/MF A01 
Walter Reed Army Inst. of Research, Washington, DC. 
Unit Manning System Family Health Study. 
Technical rept. 

L. N. Rosen, and L. Z. Moghadam. Aug 88, 108p 


The Unit Manning System Family Health Study was un- 
dertaken to achieve three primary aims: the first was to 
understand the impact of the military lifestyle on the 
quality of life of military waves; the second was to in- 
vestigate the importance of social supports in alleviat- 
ing military life stress, and also to investigate factors 
which promote the development of social supports. 
The third and most important goal was to determine 
how the needs and problems of the Army family, affect 
soldier morale, retention and readiness. The present 
study is longitudinal, and involves a comparison over 
time of military families participating in the Unit man- 
oa system program with those still subjected to the 

aditional method of assignment and deployment. 
Nopauste Quality of Life; Social su ae Stress; Sat- 
isfaction; Family; Wives; Army; COHORT; Unit Man- 
ning System; Soldier prams D ven. Dy (KT) 


005,332 


PB90-120247/GAR PC A03/MF A01 

Manpower Demonstration Research Corp., New York. 

Subgroup Impacts and Performance Indicators for 

Selected Welfare Employment Programs: Execu- 

tive Summary. 

Final rept. 

2 Friedlander. po 88, 31p ASPE/ISP-85-20.1 

nsored b' ice of the Assistant Secretary for 

Panning and Evaluation (HHS), Washington, DC. 


The report presents an analysis of the effectiveness of 
five mandatory welfare employment programs in work- 
ing with different segments of the Aid to Families with 
Dependent Children (APDC) caseload. These pro- 
grams all sought to increase earnings and decrease 
dependence on welfare, although local planners as- 
signed different relative importance to one or the other 
objective. The analysis has two purposes: to produce 
estimates of the programs’ relative impacts on the em- 
ployment and welfare receipt of different groups of 
welfare applicants and recipients, and explore the va- 
lidity of certain principles of performance measure- 
ment in an effort to assist in the development of oper- 
ational indicators that will best encourage the long- 
term objectives of maximizing earnings gains and re- 
ductions in welfare dependency. The analysis is based 
on data collected in evaluations of welfare employ- 
ment programs in San Diego, Baltimore, several coun- 
ties in Virginia, Little Rock and one other county in Ar- 





kansas, and Cook County (containing the City of Chi- 
cago) in Illinois. 


005,333 
PB90-120254/GAR PC AO9/MF A01 
Manpower Demonstration Research Corp., New York. 
Subgroup Impacts and Performance Indicators for 
| a Welfare Employment Programs. 

i t. 
D. Friedlander. Aug 88, 183p ASPE/ISP-85-20 
See also PB90-120247. Sponsored by Office of the 
Assistant Secretary for Planning and Evaluation 
(HHS), Washington, DC. 


Using data from five mandatory state welfare employ- 
ment programs (those in San Diego, Baltimore, Virgin- 
ia, Arkansas, and Cook County, lilinois), the study pre- 
sented here has two purposes: to produce reliable es- 
timates of the a relative impacts on the em- 
ployment and e receipt of different groups of 
welfare applicants and recipients and to help develop 
valid operational indicators for measuring the success 
of different welfare employment programs. 


005,334 
PB90-123209/GAR 
Office of Technology Assessment, Washington, DC. 
Role of ADRDA ( imer’s Disease and Related 
Disorders Association) Chapters in Providing In- 
formation and Referral Services for Persons with 


N. Mace. Nov 89, 18p 


The Alzheimers Association, formerly known as the 
Alzheimer’s Disease and Related Disorders Associa- 
tion (ADRDA), has 188 chapters and affiliates located 
in 27 States. In order to estimate the capacity of this 
organization to provide information and referral (I & R) 
or case management, a questionnaire was devel 

and ten chapters were surveyed by telephone. 

sample was selected for diversity in chapter size, 
urban/rural, sophistication, and professional/volun- 
teer staff. The section reports the findings of that 
survey. Most questions were open ended. This is a 
small, selective sample with open ended questions; 
great caution must be used in generalizing to other 
chapters. The report was prepared as a background 
paper for the Congressional Office of Technology As- 
sessment report. Methods of eg and Arranging 
Pome _ Long Term Care Services for Persons with 

mentia. 
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AD-A213 171/2/GAR 
+ ia Aerospace Medical Research Lab., Pensacola, 


Scheiner-Principle Pocket tometer for Self- 


PC A03/MF A01 


Evaluation and Biofeedbac 
Training. 

Interim rept. 1987-1988. 

W. B. Cushman. 19 Apr 89, 14p Rept no. NAMRL- 


Most humans tend toward myopia when presented 
with a visual field without sufficient detail to stimulate 
focusing mechanisms. This means that a pilot flying in 
darkness, or in an ‘empty field’ such as empty sky, will 
be likely to focus nearer the windscreen than at the 
optical infinity required to focus on visual targets of 
probable interest. Biofeedback training to counter ths 
problem has been limited in practical application by ex- 
pensive and cumbersome instrumentation. A 
Scheiner-principle optometer has been developed for 
self-evaluation of accommodative state and biofeed- 


Accommodation 
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back training. The specific advantages of the new in- 
vention over earlier optometers are: (a) simplicity of 
design; (b) hand held, portable implementation; (c) 
light weight; (d) small size; (e) low manufacturing cost; 
8 the use of a monochromatic light source to elimi- 
nate the effects of chromatic aberrations in the sub- 
ject’s eye; and (g) effectiveness as a training aid. Four 
prototypes of the pocket optometer have built and 
were used to implement biofeedback training to cor- 
rect night myopia in 12 Navy aviation poms J ites. All 
subjects were emmotropic in full light. Training was 
limited in duration due to the transient nature of subject 
pg but was reasonably successful in 10 out of 
cases. 


005,336 

PAT-APPL-7-386 175/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 


Center. 

Hollow Fiber Clinostat: Technical Abstract. 

Patent Application. 

P. H. Rhodes, T. Y. Miller, and R. S. Snyder. Filed 28 
Jul 89, 13p N89-28793/2, NASA-CASE-MFS-28370- 
1 


This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A clinostat for simulating microgravity on cell systems 
carried in a fiber fixedly mounted in a rotatable culture 
vessel is disclosed. The clinostat is rotated horizontally 
along its longitudinal axis to simulate microgravity or 
vertically as a control response. Cells are injected into 
the fiber and the ends of the fiber are sealed and se- 
cured to spaced end pieces of a fiber holder assembly 
which consists of the end pieces, a hollow fiber, a cul- 
ture vessel, and a tension spring with three alignment 
pins. The tension spring is positioned around cul- 
ture vessel with its ends abutting the end pieces for 
alignment of the spring. After the fiber is secured, the 
spring is decompressed to maintain tension on the 
fiber while it is being rotated. This assures that the fiber 
remains aligned along the axis of rotation. The fiber 
assembly is placed in the culture vessel and culture 
medium is added. The culture vessel is then inserted 
into the rotatable portion of the clinostat and subjected 
to rotate at selected rpms. The internal diameter of the 
hollow fiber determines the distance the cells are from 
the axis of rotation. 


005,337 
PB90-123696 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Pi Div. 
Ponsa Bonding of Composites. 

inal rept. 
R. L. Bowen, F. C. Eichmiller, W. A. Marjenhoff, and 
N. W. Rupp. 1989, 4p 
Sponsored by American Dental Association Health 
Foundation, Chicago, IL. 
Pub. in Jnl. of the American College of Dentists 56, n2 
p10-13 1989. 


Although the strength and durability of adhesive bonds 
to enamel have been adequate for numerous clinical 
procedures for many years, commercial products that 
demonstrate a range of effectiveness of adhesion to 
dentin are relatively new. The paper discusses several 
of the more popular commercial dentin and enamel 
bonding systems, noting differences in the chemical 
components and instructions for use. Since simple 
technique errors can lead to failure, it is important that 
practitioners understand not just the sequence of pro- 
tocol steps, but the function of each system compo- 
nent. Dentists are to try dentin and 
enamel adhesives supported by research literature in 
referred journals to determine which works best for 
them, and to provide feedback to dental manufactur- 
ers and researchers so that the materials and clinical 
techniques can be further improved. 


005,338 
PB90-123795 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Polymers Div. 
Substitutes for N-Phenyiglycine in Adhesive Bond- 
ing to Dentin. 
Final rept. 
pos —— E. Asmussen, and R. L. Bowen. 

, Sp 
Sponsored by American Dental Association Health 
Foundation, Chicago, IL. 
— in Jnl. of Dental Research 68, n9 p1337-1344 Sep 
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A number of related compounds were investigated 
using bond strength measurements in order to eluci- 
date the role of the surface-active ingredient N-phen- 
ylglycine (NPG) in experimental two-step and three- 
step i protocols resulting in adhesive bonding 
to dentin. All active compounds identified for the two- 
step or the three-step protocol were N-aryl-alpha- 
amino acids, and the results delineate some of the key 
features of the NPG molecule for bonding. For the 
three-step protocol, there was a requirement for a sec- 
ondary or tertiary aromatic amino group, a carboxylic 
acid —- a single (secondary or tertiary) methyl- 
ene unit between those two functional groups of the 
amino acid. For the two-step protocol, additional sub- 
stitutions at the para position of the phenyl ring on the 
amine improved the bond strength. In both protocols, 
para-methyl- and para-chloro-substituted NPG ana- 

ranked higher than NPG. A ‘catalytic’ effect of 
the aromatic tertiary amino group on the polymeriza- 
be a —s resin in both procedures could no’ 

ru 
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005,339 
AD-A213 021/9 Not available NTIS 
California Univ., Irvine. Dept. of Information and Com- 
= Science. 

of incremental Formation. 
Technical rept. Jul 87-Jun 88. 
J. H. Gennari, P. Langley, and D. Fisher. May 89, 
58p ARI-A-89-01 
Contract MDA903-85-C-0324 
Availability: Elsevier Science Publishing Co., P.O. Box 
103, 1000 AC, Amsterdam, The Netherlands. No 
copies furnished by DTIC/NTIS. 


With a set of observations, humans acquire concepts 
that organize those observations and use them to clas- 
sify future experience. This type of concept formation 
can occur in the absence of a tutor, and despite irrele- 
vant and incomplete information. A reasonable model 
of such human concept learning should be both incre- 
mental and capable of handling the type of complex 
experiences that people encounter in the real world. In 
this paper, we review three previous models of incre- 
mental concept formation, and then present CLASSIT, 
a model that extends the earlier systems. All of the 
models integrate the process of recognition and learn- 
ing, and all can be viewed as carrying out research 
through the space of possible concept hierarchies. In 
an attempt to show that CLASSIT is a robust concept 
formation system, we also present some empirical 
studies of its behavior under a variety of conditions. 
Keywords: Discrimination network; Conceptual cluster- 
ing; Machine learning. (KR) 


005,340 

AD-A213 161/3/GAR PC A03/MF A01 
Carnegie-Melion Univ., Pittsburgh, PA. Robotics Inst. 
Constraint-Directed Negotiation of Resource Real- 


Technical rept. 
A. Sathi, and M. S. Fox. Mar 89, 30p Rept no. CMU- 
RI-TR-89-12 


The resource reallocation problem requires multi- 
agent choices under multiple-criteria, most of which 
are based on qualitative attributes. The conditional 
specification of a reallocation request (e.g., requiring a 
swap for one workstation with another) results in 
chains of reallocation transactions, which increase in 
complexity with the number of resources and agents. 
Also, the initial intentions for transactions may differ 
from the final transaction due to give-or-take on re- 
source components. This work is motivated by the 
human negotiation procedures, such as — 
bridging, and unlinking. We view the process of reallo- 
cation negotiations as being constraint based. Con- 
straints can be used both for evaluation of existing al- 
ternatives as well as for creating new ones. We define 
a set of qualitative evaluation and relaxation (alterna- 
tive generation) techniques based on human negotia- 
tion problem solving. The search uses several aspects 
of constraints, such as constraint importance, loose- 
ness, utility and threshold levels. We evolve a mixed 
problem solving approach in which agents search indi- 
vidually in the early stages and as a group in the later 
stages. The constraints-directed negotiation approach 
is validated for the quality of solution in comparison to 
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expert human negotiators on a variety of negotiation 
problems using a partial factorial design. The final ver- 
sion of the problem solver performs marginally better 
than the expert on experimental problems. (KR) 


005,341 

AD-A213 369/2 

California Univ., Santa Cruz. 
Proceedings of the 1988 Workshop on Computa- 
tional Learning Theory. 

B. Spatz. 1988, 454p 

Availability: Morgan Kaufman Publishers, Inc., 2929 
Campus Dr. San Mateo, CA 94403 PC $26.95. No 
copies furnished by DTIC/NTIS. 


Contents: Learning in Neural Networks; Training a 3- 
node Neural network is NP-Complete; Equivalence of 
Models for Polynomial Learnability; Results on Learna- 
bility and the Vapnik-Chervonenkis Dimension; Learn- 
ing complicated Concepts Reliably and Usefully; types 
of Noise in Data for Concept Learning; Learning in Par- 
allel; Some Remarks About Space-complexity of 
Learning, and Circuit Complexity of ey om 5A 
General Lower bound on the Number of Examples 
needed for Learning; The Power of Vacillation; Pru- 
dence in Language Learning; Transformation of Prob- 
abilistic Learning Strategies into Deterministic learning 
Strategies; Inductive Inference: an Abstract Approach; 
Learning Theories in a Subset of a Polyadic Logic. Pre- 
dicting (0,1)-Functions on Randomly Drawn Points; 
Learning Probabilistic Prediction functions; Learning 
Context-Free Grammars from Structural Data in Poly- 
nomial Time; Learning Pattern Languages from a 
Single Initial Example and from Queries; and Learning 
Regular Languages from Counterexamples. Key- 
words: Symposia. (JHD) 
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PB90-851577/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 


Neural Nets: Biomedical and Neurophysiological 
Networks. January 1989-October 1989 (Citations 
from the Compendex Database). 

Rept. for Jan 89-Oct 89. 

Nov 89, 62p 

See also PB90-851585. 


This bibliography contains citations concerning the 
simulation, study, and analysis of neural nets. These 
studies provide insight into neural nets from the neuro- 
physiology and biomedical viewpoints. Neural net 
functions include sight, memory, reasoning and infor- 
mation processing, pattern recognition, and learning. 
The studies also include electrical activity, signal 
paths, and interactions. Some citations reference artifi- 
cial neural nets as simulators for the neurophysiologi- 
cal functions. Linkage of neural net studies to the de- 
velopment of artificial neural net computers is found in 
separate Published Searches. (Contains 105 citations 
fully indexed and including a title list.) 


005,343 

PB90-851585/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 
Neural Nets: Artificial Networks. January 1989-Oc- 
tober 1989 (Citations from the Compendex Data- 


). 
Rept. for Jan 89-Oct 89. 
Nov 89, 80p 
See also PB90-851577. 


This bibliography contains citations concerning the de- 
velopment of computers based on simulation, model- 
ing and analysis of neural nets. Computer science 
small devices use neural net functions to perform rea- 
soning similar to that in biological neural nets. Neural 
net functions include sight, memory, information proc- 
essing, pattern recognition, and learning. The studies 
of biological neural networks are found in separate 
Published Searches. (Contains 148 citations fully in- 
dexed and including a title list.) 
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AD-A213 256/1/GAR PC A03/MF A01 
-_ Engineering Lab., Aberdeen Proving Ground, 
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Shape Coding Technique Effects on Tactical Point 
Symbol Perceptibility and Discriminability. 

Final rept. 

J. K. Schmidt, T. A. Branscome, and M. E. 
Dominessy. Aug 89, 47p Rept no. HEL-TM-8-89 


This report examines the effects of pictorial, abstract, 
and arbitrary shape coding on symbol perception and 
discrimination. This investigation also explored effects 
of varied or double border, regular or reverse screen, 
and augmentation coding. Perceptibility was assessed 
by measuring the time to detect a symbol’s presence, 
recognize its coded affiliation, and identify its coded 
system type. Correct response times were analyzed 
with separate nested one-factor analyses of variance, 
and errors were analyzed with both confusion matrices 
and chi-square test. Discriminability was assessed by 
recording errors made while determining if sequentially 
presented symbols were identical. Errors were ana- 
lyzed with both confusion matrixes and chi-square test. 

rrect detection and recognition times did not differ 
significantly; identification times did, however. Matrix 
analyses of discrimination errors showed that confu- 
sions resulted from the same factors that caused both 
recognition and identification errors. Chi-square tests 
indicated the scheme coded with varied or double bor- 
ders and abstract shapes had a significantly greater 
number of discrimination errors than the one coded 
with regular or reverse screening and pictorial shapes, 
which had more than the one coded with augmenta- 
tions and arbitrary shapes. Exit survey resuits con- 
firmed earlier findings. (JHD) 
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AD-A213 377/5/GAR PC A03/MF A01 
Computer Sciences Corp., Huntsville, AL. 

initial Mini-Study of Display Symbology for FAAD- 
C2! Displays. 

Technical rept. 

T. McLaughlin, and D. Barclay. Feb 87, 15p Rept no. 
CSC/TR-87-5845 

Contract DAAH01-86-C-0737 


In the use of graphics displays to facilitate the man- 
machine interface (MMI), instant display clarity and 
transfer of required information must be the goal of 
symbology and display a. During the develop- 
ment of the FAAD-C2! ABMOC display on the SYMBO- 
LICS 3670, it became obvious that the symbology set 
as prescribed in DOD-STD-1477 and the FAAD-C2I 
System Specification causes excessive screen clutter. 
This observed clutter creates a confusion factor and 
excessive loading on the operator. Seconds lost and 
misinterpretation of data could be significant factors in 
the intense real-time air defense environment. As a 
result a small effort was undertaken to examine what, 
if anything, could be done to reduce screen clutter by 
redesigning the air defense artillery symbology. (RRH) 
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PB90-115114/GAR PC A04/MF A01 
Michigan Univ., Ann Arbor. 

Tolerance of Subjective Discomfort induced by 
Pressure Applied to the Forearm. 

T. J. Stobbe. Mar 75, 74p 

Grant PHS-OH-00161 

Sponsored by National Inst. for Occupational Safety 
and Health, Cincinnati, OH. 


A study was conducted to determine the ability of the 
forearm to support weight, according to the psycho- 
physical effect of pressure on the human forearm. The 
study was carried out in conjunction with research ona 
forearm supported tool. The results indicate that males 
tolerate pressure induced discomfort longer than fe- 
males, pressure applied close to the elbow is tolerated 
longer than pressure applied closer to the wrist, and 
tolerance decreases rapidly as pressure increases. 
Based upon the results, recommendations are made 
for both future tool design and additional research. 
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AD-A212 852/8/GAR PC A03/MF A01 
Federal Aviation Administration, Washington, DC. 
Office of Aviation Medicine. 


Comparison of Protective Breathing Equipment 
Performance at Ground Level and 8, eet Alti- 
tude — Parameters Prescribed by Portions of 
FAA (Federal Aviation Administration) Action 
Notice A-8150.2. 

Final rept. 

T. T. Schlegel, E. A. Higgins, G. A. McLean, P. J. 
Lyne, and H. M. England. Jun 89, 19p Rept no. 
DOT/FAA/AM-89-10 


Two types of crewmember protective breathing equip- 
ment (PBE) were performance tested for compliance 
with Action Notice A-8150.2 at Fg pee level (-1,300 
feet) and 8,000 feet altitude. PBE 1 was a ‘hood with 
oral-nasal mask,’ which used potassium superoxide to 
remove carbon dioxide and produce its oxygen supply. 
PBE 2 was a ‘hood only,’ which contained lithium hy- 
droxide to absorb carbon dioxide and compressed 
oxygen cylinders to supply breathable air. The param- 
eters tested were PBE oxygen and carbon dioxide 
levels, temperature, and breathing resistance-pres- 
sure. Five units of each PBE type were subjected to 
testing; for within-PBE comparisons each type of unit 
was worn by the same human subjects at both alti- 
tudes. Relatively little difference in PBE performance 
was obtained at the different altitudes for both types of 
PBE. Oxygen partial pressures were somewhat re- 
duced at the higher altitude for both types of PBE, 
carbon dioxide partial pressure was slightly greater at 
ground level for PBE 2, internal temperature was 
higher for PBE performed adequately for the intended 
purpose at either altitude , but further testing would be 
necessary to certify PBE to meet additional require- 
ments, such as use at altitudes above 8,000 feet. Key- 
words: Protective breathing equipment; Performance; 
Oxygen systems; Altitude; Tests; (KT) 
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PAT-APPi-7-378 548/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Method and Apparatus for Bio-Regenerative Life 
Support System. 

Patent Application. 

H. S. Cullingford. Filed 11 Jul 89, 34p N89-29027/4, 
NASA-CASE-MSC-21629-1 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A life support system is disclosed for human habitation 
(cabin) which has a bioregenerative capability through 
the use of a piant habitat (greenhouse) whereby 
oxygen-rich air from the greenhouse is processed and 
used in the cabin and carbon dioxide-rich air from the 
cabin is used in the greenhouse. Moisture from the air 
of both cabin and greenhouse is processed and 
reused in both. Wash water from the cabin is proc- 
essed and reused in the cabin as hygiene water, and 
urine from the cabin is processed and used in the 
greenhouse. Spent water from the greenhouse is proc- 
essed and reused in the greenhouse. Portions of the 
processing cycles are separated between cabin and 
greenhouse in order to reduce to a minimum cross 
contamination of the two habitat systems. Other por- 
tions of the processing cycles are common to both 
cabin and greenhouse. The use of bioregenerative 
techniques permits a substantial reduction of the total 
consumables used by the life support system. 
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PB90-123977/GAR PC A04/MF A01 
Milton S. Hershey Medical Center, PA. 

Development of Implantable Cardiac Biventricular 
Assist and Replacement Devices. 

Annual rept. 1 Sep 88-30 Sep 89. 

G. Rosenberg. 10 Oct 89, 63p 

Grant PHS-HV-88105 


_— by National Institutes of Health, Bethesda, 


The report discusses progress and developments in 
implantable cardiac biventricular assist and replace- 
ment devices from the period September 1, 1988 
through September 30, 1989. Areas of discussion in- 
clude the development of batteries, motor drive effi- 
ciency, fluid mechanics studies, design issues, per- 
formance studies and inventory control schemes. 
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AD-A212 989/8/GAR PC A03/MF A01 
Defence and Civil Inst. of Environmental Medicine, 
Downsview (Ontario). 

Integrated G-Suit/Immersion Suit. 

Technical rept. 

J. A. Firth, and J. C. Steffler. Jun 89, 32p Rept no. 
DCIEM-89-TR-22 


Canadian Forces (CF) aircrew flying CF18 and CF5 air- 
craft are required to wear anti-G suits to provide pro- 
tection against the effects of high G forces experi- 
enced during air combat maneuvers (ACM). They are 
also required to wear immersion suits with the G suits 
on domestic coastal operations to provide protection 
against hypothermia in the event of an emergency in- 
volving ejection and water landing. The standard CF 
anti-G suit was worn over the immersion suit, which 
being bulky, created discomfort and contributed to re- 
duced G protection this combination does not permit 
proper G suit fit on the wearer. National Defense 
Headquarters (NDHQ) tasked the Medical Life Support 
Division (MLSD) of this Institute (DCIEM) to develop a 
Canadian anti-G suit incorporating fixtures which 
would allow the anti-G suit to be worn under the im- 
mersion. MLSD identified suitable hardware to suit. In 
conjunction with MLSD support, a Canadian Aero- 
space Company manufactured two prototype anti-G 
suits which were successfully integrated with the im- 
mersion suit. Subsequent to favorable comments from 
initial flights trials, NDHQ directed MLSD to procure 20 
modified anti-G suits for user trial by designated CF18 
and CF5 aircraft squadrons. As a consequence of user 
trial acceptance, NDHQ has ordered sufficient quanti- 
ties of the modified anti-G suit and associated immer- 
sion suit interface hardware to meet a foreseeable 
operational requirement. Keywords: Protective cloth- 
ing; Flight suits; Environment suit. (KT) 
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AD-A212 991/4/GAR PC A03/MF A01 
Defence and Civil Inst. of Environmental Medicine, 
Downsview (Ontario). 

Test Procedures for the Evaluation of Helmet and 
Headset Mounted Active Noise Reduction Sys- 
tems. 

Technical rept. 

S. E. Forshaw, J. M. Rylands, and R. B. Crabtree. 
Feb 89, 22p Rept no. DCIEM-89-TR-24 


This report describes laboratory and field procedures 
appropriate for measuring the effectiveness of active 
noise reduction (ANR) devices mounted in flight hel- 
mets, armored-vehicle crew helmets, communication 
headsets, and circumaural hearing protectors. The 
procedures described are: ear canal measurements 
using real subjects or an acoustic test fixture (ATF), 
masked-threshold and loudness-balance psychophys- 
ical procedures, a signal detection procedure, and 
speech reception procedures — modified rhyme 
and diagnostic rhyme test (MRT, DRT) and Speech 
Transmission Index (STI) measures. Keywords: Psy- 
choacoustics; Speech intelligibility; Flight crews; 
Combat vehicle crews; Noise pollution. (KR) 
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AD-A213 047/4/GAR PC A04/MF A01 
Naval Air Development Center, Warminster, PA. Air 
Vehicle and Crew Systems Technology Dept. 

Cold Water Evaluation of NASA Launch Entry Suit 
(LES). 

Final rept. 

J. W. Kaufman, K. Y. Dejneka, and S. J. Morrissey. 1 

Jul 88, 51p Rept no. NADC-88017-60. 


The purpose of this study was to evaluate whether the 
National Aeronautics & Space Administrations (NASA) 
Launch Entry Suit (LES) with a personal flotation 
system and raft could provide sufficient anti-exposure 
protection for Space Shuttle crews to survive 24 hours 
of cold water immersion. Two clothing ensembles, the 
LES and a standard Navy flight ensemble (27/P), 
which served as the experimental control, were evalu- 
ated for the anti-exposure protection they provided 
with (LES/r and 27/P/r) and without (LES and 27/P) a 
derivative of the Navy LRU-18/U raft in simulated 
ocean conditions. Conditions were selected to simu- 
late expected worst case water and air temperatures 
along projected Space Shuttle ground track, i.e., water 
temperatures = 4.4 C (40 F), air temperature = 5.6 C 
(42 F), 1 foot waves (chop), and constant spray. Four 
males and one female were studied once in each of 
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the configurations. Trials with and without the raft 
lasted up to 24 and 6 hours, respectively. None of the 
subjects proved able to endure the test conditions for 
the planned maximum exposure periods. Mean LES 
trial durations were 150 + or - 9 minutes and final 
rectal temperatures (Tre,f) = 36.5 + or - 0.3 C. LES 
trials were terminated for reaching I(re) = 35.0 0.4 C or 
subject requested termination due to discomfort. The 
longest LES run was terminated due to discomfort. 
Mean LES/r trial durations were 398 + or - 126 min- 
utes and final T(re) = 35.6 + or - 0.4 C. The lo t 
LES/r trial was terminated due to subject discomfort. 
Keywords: Hypothermia; Immersion; Cold stress physi- 
ology. (AW) 
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Department of the Navy, Washington, DC. 
Helmet-Mounted Head Restraint. 

Patent Application. 

M. H. Patterson. Filed 2 Nov 88, 12p AD-D014 233/ 
1 


This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A head restraint for the occupant of a vehicle seat is 
disclosed, which restrains the forward and downward 
movement of the occupant’s head when subjected to 
large deceleration forces. The restraint includes a 
strap assembly which encircles the back of the occu- 
pant’s head and releasably connects to his helmet ad- 
jacent to each of his ears at two locations. A retaining 
Strap is slidably connected by a loop to the strap as- 
sembly and extends behind the head to a retracting 
means fixed in the seat. The retracting means pulls the 
head back against the seat when the deceleration 
forces exceed a predetermined level, as during flight 
maneuvers. During normal flight conditions, the occu- 
pant is able to move his head freely from side to side 
as the strap assembly slides through the loop. Key- 
words: Patent applications. (KT) 
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AD-A213 347/8/GAR PC A01/MF A01 
MMR Technologies, Inc., Mountain View, CA. 
Development of a Low Noise 10 K J-T Refrigera- 
tion System. 

Technical progress rept. 

R. L. Paugh. 15 Sep 89, 4p 

Contract N00014-86-C-0301 


The purpose of this contract extension is the continu- 
ation of the development of a compact, microminia- 
ture, low noise, closed cycle, Joule-Thomson refrigera- 
tion system for 10K operation for use in infra-red sens- 
ing, low noise microwave signal detection and high 
speed superconducting electronic data processing. 
Work is continuing in the following areas: a) Ongoing 
refrigerator design and development; b) Compressor 
assembly and test, c) Implementation of gas cleansing 
techniques, and d) System integration. (SDW) 
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DE89015166/GAR PC A07/MF A01 
Sandia National Labs., Albuquerque, NM. 

System Guide to SPEEDI: The Sandia Partitioned 
—-s Environmental Database Implementa- 
tion. 

E. M. Kephart, K. H. Haskell, and G. M. von Laven. 
Jul 89, 128p SAND-89-7099, RSI-0329 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


The goal of this undertaking has been for RE/SPEC to 
furnish technical and administrative coordination and 
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to execute a three-phased project. The project con- 
sists of evaluating, designing, and implementing the 
required database access system. This report 
ments the software which has been developed, named 
the Sandia Partitioned Engineering Environmental Da- 
tabase Implementation, or SPEEDI. It is intended for 
personnel who are responsible for installing, maintain- 
ing, and enhancing SPEEDI, as well as for any pro- 
= who wants to access SPEEDI through other 
software. 
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DE89015689/GAR PC A06/MF A01 
Se Ridge gene Lab., TN. 

a adoption strat for the Existi 
Buildings Efficiency sessaren egpam, ns 
P. E. Mihimester, J. Gonos, L. Freeman, and M. A. 
Brown. Jun 89, 110p ORNL/CON-286 
Contract AC05-840R21400 
Sponsored by Department of Energy, Washington, DC. 


This study was conducted for the Oak Ridge National 
Laboratory (ORNL) Existing Buildings Efficiency Re- 
search Program (EBER) which is implemented for the 
US Department of Energy’s Office of Buildings and 
Community Systems. The purpose of the s is to 
characterize the building energy retrofit service indus- 
try, describe the technology adoption process within 
this industry, identify paths through which retrofit tech- 
nologies can be adopted, and develop a technology 
adoption strategy to support the EBER Program. This 
study builds on past research in the technology trans- 
fer area and attempts to tailor a technology transfer 
strategy for the EBER Program while focusing on the 
retrofit services industry. The retrofit services industry 
can be defined as the businesses that constitute the 
path from building retrofit inception to the completion 
of the project. To accomplish the goals of this study, a 
three-phased methodology was used. The three 
phases consisted of (1) background analysis and seg- 
mentation of the retrofit industry structure; (2) inter- 
views of building retrofit service industry association 
members; and (3) conducting an actual building energy 
retrofit service industry practitioners’ workshop for 
direct information input. 6 refs., 16 figs. 
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DE89016010/GAR PC A04/MF A01 
Architectural Energy Corp., Westminster, CO. 

Design guidelines for energy e t passive 
solar homes. Design information booklet No. 3. 
Aug 86, 71p DOE/CE/30806-T4 

Contract ACO3-84CE30806 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The guidelines discussed in this booklet represent the 
kinds of energy design issues that typically arise during 
the early phases of design. The guidelines should be 
seen as a Starting point for developing a new house 
design or as the basis of comparison when evaluating 
and modifying an existing home design. The guide- 
lines, if followed, will result in balanced hearing and 
cooling season performance, year around comfort and 
low energy costs. The positive or negative impact of 
varying from the guidelines is illustrated by means of 
flexibility graphs (parameter sensitivity curves) and 
energy saving combination tables. For energy saving 
design features not addressed by these guidelines, it 
will be necessary to assess their performance with an 
appropriate energy analysis tool. 
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DE89016012/GAR 

Architectural Energy Corp., Westminster, CO. 

Residential energy design guidelines development 

methodology. (Final report). 

Progress rept. 

Aug 86, 120p DOE/CE/30806-T6 

Contract AC03-84CE30806 

Sponsored by Department of Energy, Washington, DC. 

a copy only, copy does not permit microfiche pro- 
luction. 


PC A06 


The report is organized into two major chapters. Chap- 
ter 1.0 provides an overview of the technical basis of 
the design guideline development methodology. Our 
approach to climate analysis and season definition is 
described. Building energy analysis, using simulation 
and generalized energy balance equations, is dis- 
cussed. The use of Generalized Heat Balance Equa- 
tions for heating and cooling performance calculation 
is a key element in the methodology. The economic 
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analysis approach is also presented. Finally, the use of 
graphic display as an integral part of the design guide- 
lines development process is discussed. Graphic rep- 
resentation of a large number of energy and economic 
calculations enables visual inspection and interpreta- 
tion to be used as a primary means for determining the 
recommended guideline levels for energy conserva- 
tion and passive solar measures. Chapter 2.0 presents 
an overview of the ap; ich employed to generate the 
design guidelines and describes a step by step proce- 
dure for producing the design guidelines. All of the rel- 
evant energy and economic equations are presented 
and described. 9 refs. 
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DE69016013/GAR PC AO5/MF A01 
Architectural Energy Corp., Boulder, CO. 

Residential energy in guidelines development 
methodology. Technical support document: Sup- 


t. 
lay 89, 100p DOE/CE/30806-T7 
Contract AC03-84CE30806 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The report supplements the Technical Support Docu- 
ment: Residential Energy Design Guidelines Develop- 
ment Methodology prepared by Architectural Energy 
Corporation in August 1986. It documents the refine- 
ments and improvements made in the overall method- 
ology and illustrates its application to three cities rep- 
resenting diverse heating and cooling seasons. Gener- 
al conclusions and recommendations are made rela- 
tive to issues influencing residential energy design 
guidelines development and to results from applying a 
design guidelines development methodology in three 
locations. The reader is encouraged to obtain and read 
the original technical support document as a basis for 
understanding the refinements and improvements 
made to the methodology. 21 refs. 
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DE89016014/GAR PC A03/MF A01 
Architectural Energy Corp., Boulder, CO. 

Design tool selection and use. Design information 
booklet No. 4. 

D. L. Anderson, S. Blum, and M. J. Holtz. Dec 88, 
50p DOE/CE/30806-T8 

Contracts AC03-84CE30806, AC03-87SF 16667 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The purpose of this booklet is to give the building de- 
signer a framework for selecting energy design tools. 
In that selection process, the questions that potential 
tool users ask vendors about design tools are impor- 
tarit; equally important are the questions tool users 
snould ask themselves about their needs and expecta- 
tions regarding design tools. This booklet focuses on 
three topics: how design tools can assist decision- 
making at each phase in the design process: how 
design tool users can evaluate their specific needs and 
which design tool (or tools) can best meet those 
needs; and how design tool users can effectively 
“shop” for design tools by comparing the characteris- 
tics of various tools and asking the right questions to 
make an informed choice. 7 refs. 
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DE89016015/GAR PC A08 
Architectural Energy Corp., Boulder, CO. 

International Energy Agency (IEA) Task Vill —_ 
sive and hybrid solar low energy buildi esi- 
dential design-build projects: Archetype/Santa Fe 
development project summary. 

D. J. Frey, and J. M. Gregerson. May 89, 169p DOE/ 
CE/30806-T9 

Contract ACO03-84CE30806 

Sponsored by Department of Energy, Washington, DC. 
Paper copy only, copy does not permit microfiche pro- 
duction. 

Included in this report are a description of the building, 
significant steps in the design process, an overview of 
the monitoring process, and results from the thermal 
monitoring. Also included are the responses provided 
by the owner/occupant to questions on the “Class C” 
questionnaire. This is the same questionnaire that was 
used in the Department of Energy's Ciass C passive 
building performance evaluation program in the early 
1980s. 9 refs., 8 tabs. 
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Department of Energy, Washington, DC. Office of 
Solar Heat Technologies. 

Five year research plan: 1989-1993. Solar buildings 
fora America: Draft. 

Apr 89, 50p DOE/CE-0260-Draft 

Portions of this document are illegible in microfiche 
products. 


Since the early 1970’s the US Department of Energy 
and its predecessor, Federal energy organizations 
have supported the development of solar applications 
for buildings. In the early years of the Federal Program, 
the emphasis was on wide-scale demonstrations that 
were intended to rapidly bring solar heating and cool- 
ing technology to the market place. The demonstra- 
tions were supported by parallel research efforts in- 
volving universities, the national laboratories, and indi- 
vidual companies. Much was learned from these ef- 
forts, not the least of which was the difficulty in moving 
from a demonstration of technical feasibility to a practi- 
cal, cost effective product in a short time period. The 
“lessons-learned” from these experiences provided a 
strong foundation for the program as it shifted from the 
“demonstration era” to an era that focused almost ex- 
clusively on high-risk, high-payoff R&D beginning in 
the early 1980's. The current program, as described in 
this document, continues the emphasis on long-term 
R&D, but also provides support to activities required by 
the industry in the near-term. It recognizes the in- 
creased importance of cooperative efforts with indus- 
try, not only as a means of stretching limited program 
= but as an integral component of technology 
transfer. 
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DE89914538/GAR PC A03/MF A01 
British Standards Institution, London (England). 
Designer’s manual for the energy efficient refur- 
bishment of housing. 

1989, 46p GB-196 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


A design manual has been written which recommends 
standards for energy efficiency based on a general 
consensus arisi rom numerous field trials of low 
energy housing. Details are given of how to optimize 
site conditions and solar gain, insulation of ceilings, 
walls, floors and windows, freedom from draughts and 
controllable ventilation, fuel choice, heating systems, 
lights and appliances and extensions. The manual 
gives typical details of how those standards can be 
achieved and how to make choices between different 
options. Potential problems and ways of overcoming 
them are also detailed. (U.K.). 
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PB90-115155/GAR PC A08/MF A01 
McDonald’s Corp., Oak Brook, IL. 

Gas-Fired Desiccant Dehumidification System 
Field Evaluation in a Quick Service Restaurant. 
Final Report, October 1989. 

R. N. Koopman, and T. J. Marciniak. Oct 89, 173p 
MCD/ENG/RD-88-01, GRI-89/0193 

Contract GRI-5086-295-1346 

Prepared in cooperation with Enerteq Sciences, Inc., 
Western — IL. Sponsored by Gas Research 
Inst., Chicago, IL. 


The report describes the results of a field evaluation of 
state-of-art desiccant dehumidification equipment in 
Houston, TX. The evaluation demonstrated that com- 
fort control in a quick-service restaurant could be im- 
proved dramatically. However, available gas-fired des- 
iccant dehumidification equipment is too expensive, in- 
efficient and unreliable to be considered for wide appli- 
cation in the restaurant industry. Results of a technical 
and economic analysis of four HVAC options in four 
U.S. cities indicated that improved comfort control 
could be achieved with only a modest increase in oper- 
ating costs with an advanced system. The, coupled 
with the economic benefits achieved through lower 
indoor humidity such as improved crew performance 
and reduced maintenance costs, could justify the intro- 
duction of an advanced, integrated, HVAC system 
using desiccant technology which has an installed cost 
similar to current equipment. 
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PB90-118043 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Mathematical Analysis Div. 


Advanced Heat Pumps for the 1990’s Economic 
Perspectives for Consumers and Electric Utilities. 
Final rept. 

S. R. Petersen. 1989, 6p 

Sponsored by Electric Power Research Inst., Palo 
Alto, CA. 

Pub. in ASHRAE (American Society of Heating, — 
eration and Air-Conditioning Engineers) Jnl., p36, 38, 
40, 42, 44, and 46, Sep 89. 


Advanced heat pumps promise improved energy effi- 
ciency and reduced peak-power demand for space 
heating, space cooling and water heating in houses. 
Economic analysis shows that they can be cost effec- 
tive in much of the United States, both for consumers 
and electric utilities. Consumers will benefit from great- 
ly reduced electric bills; utilities will benefit from im- 
proved load management and the increased competi- 
tiveness of electric heating. A new program, HPEAK 
(Heat Pump/Economic Analysis of Kilowatt-hours), de- 
veloped at the National Institute of Standards and 
Technology, evaluates the hourly performance of con- 
ventional and advanced heat pump systems, both 
from consumer and utility perspectives. HPEAK analy- 
ses demonstrate the economic benefits of an ad- 
vanced air-source heat pump with adjustable-speed 
control and integrated water-heating capability in five 
locations in the United States. 
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PB90-119926/GAR PC A13/MF A02 
Illinois Univ. at the Medical Center, Chicago. School of 
Public Health. 

Illinois Homeowner’s Guide to Reduction of Indoor 
Radon. 

Final rept. 

P. S. Van Leeuwen, and W. Hallenbeck. Jul 89, 279p 
IL/ENR/RE/AQ-89/17 

Sponsored by Iilinois Dept. of Energy and Natural Re- 
sources, Springfield. 


The manual presents the issue of indoor radon in a 
format that is useful to the homeowner who is interest- 
ed in addressing this problem. The information is spe- 
Cific for Illinois, and includes a discussion of the natural 
environmental factors affecting indoor radon levels in 
Illinois (geological, a and the contribution 
to airborne radon from groundwater), the home contri- 
bution factors (foundation configuration, below grade 
openings, berming and types of materials used) and 
the radon concentrating and diffusing affects of venti- 
lation methods, energy conservation measures, and 
air handling devices such as heat exchangers, air fil- 
ters and humidification systems. The manual includes 
a series of decision trees for the development of a 
radon reduction approach by the homeowner and a 
step-by-step guide to implementation of the chosen 
methods. Cost estimate information for both remedi- 
ation measures and prevention in new construction is 
also included, as are lists of contractors in the Illinois 
area and suppliers for reduction materials. 
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PB90-120379/GAR PC A08/MF A01 
Little (Arthur D.), Inc., Cambridge, MA. 

Assessment of Large Tonnage, Gas-Fired Cooling 
Technologies for the Commercial Sector. Topical 
Report January 1987-July 1988. 

R. F. Patel, S. Mathias, R. Rancatore, and E. 
Prud’hommeaux. Jun 89, 168p ADL-REF-56537-02, 
GRI-88/0162 

Contract GRI-5086-800-1305 

Sponsored by Gas Research Inst., Chicago, IL. 


A comprehensive technical/economic assessment of 
five gas-fired cooling technologies for a wide range of 
applications is performed using market entry and sus- 
tained market utility rate scenarios. Cost targets for 
maintenance and capital costs are developed for 
those applications that exceeded 3-year payback peri- 
ods. Preferred technologies, geographical regions and 
applications have been identified. Detailed hour-by- 
hour simulations for about 400 combinations of build- 
ing type, climate zone, utility rate pair, and gas-fired 
= —" electric cooling technologies were per- 
ormed. 
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PB90-121351/GAR 
Ohio State Univ., Columbus. 


PC A09/MF A01 





Knowledge Aided Architectural Problem Solving 
and Design. 

Final rept. 

C. |. Yessios, R. Parent, W. Brown, and C. Terzides. 
Jun 89, 179p NSF/ENG-89042 

Grant NSF-DMC86-09893 

Sponsored by National Science Foundation, Washing- 
ton, DC. Directorate for Engineering. 


The objective of the project has been to research the 
formal structures and the methods through which ar- 
chitectural problem solving oriented knowledge may 
be incorporated in a computer aided architectural 
design (CAAD) system. Researchers proposed to test 
the hypothesis that a CAD system may be transformed 
to a knowledge based expert system, while it retains its 
CAD capabilities. It was done by first researching theo- 
retical solutions to a number of technical problems and 
by subsequently developing eye ag implementa- 
tions which would test the validity of the theoretical so- 
lution. The prototypical implementations have been in- 
tegrated into a module called CKAAD-Expert for Com- 
puter and Knowledge Aided Architectural Design 
Expert. Upon completion of the project, researchers 
report that the previously stated hypothesis has been 
successfully tested. 
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PB90-124025/GAR PC A03/MF A01 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Sound Insulation Indices: A Proposal for Revision 
of ISO 717. 

Research note. 

J. Parmanen, and S. Pauli. c1989, 31p VTT/RN-1033 
Sponsored by Miljoeverndepartementet, Oslo 
(Norway). 


The report offers a survey on the sound insulation indi- 
ces that are most widely used in building acoustics. 
Analyzed are also the oh pas of obtaining the indi- 
ces, especially the ISO 717 reference curve system in 
comparison with the direct calculation of the sound re- 
duction by the dB(A)-method. On the basis of refer- 
ences, the two methods are seen to be equivalent 
which means that a reference curve procedure is an 
algorithm for the respective dB(A)-method yielding an 
approximation for the acoustical reduction or giving the 
rating. Proposals for formulating the airborne and 
impact sound insulation indices are given. The ISO 717 
system is suggested to be improved by including a traf- 
fic noise index lacking from it before. The reference 
curve principle will be retained and is meant to be used 
especially in building codes. (Copyright (c) Valtion tek- 
nillinen tutkimuskeskus (VTT) 1989.) 
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PB90-117813 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Fire Science and Engineering Div. 
Experimental Fire Tower Studies of Elevator Pres- 
surization Systems for Smoke Control. 

Final rept. 

G. T. Tamura, and J. H. Klote. 1989, 10p 

Pub. in Elevator World 37, n6 p80-89 Jun 89. 


Tests were conducted in the experimental fire tower at 
the National Research Council of Canada to study 
smoke movement caused a large fire and to determine 
the effectiveness of mechanical pressurization in 
keeping the elevator shaft and lobbies tenable for 
evacuation of the handicapped and fire-fighting. The 
tests indicated that pressure control is required to 
cope with loss of pressurization due to open doors. 
Equations were developed to assist in designing pres- 
sure control systems involving either a variable supply 
air rate with feedback control or relief dampers in the 
wails of the elevator shaft or lobbies. Tests conducted 
in the tower indicated that for both methods of pres- 
sure control, comparison of measured and calculated 
values of supply air rates and pressure differences are 
in good agreement. 
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Improving the Fire Resistance Properties of Up- 
Furniture. 

L. Pakkala, and T. Ryynaenen. c1989, 54p VTT/RN- 

1002, ISBN-951-38-3475-1 


The aim of the research project was to develop uphol- 
stered furniture with improved fire safety 

The minimum requirement level was defined as the 
level where ignition was caused by smokers’ materials. 
More severe ignition sources were the wood crib igni- 
tion sources BS 5 and BS 7 specified in BS 5852: Part 
2. The effect of barrier interliners on the post-ignition 
properties of full-scale furniture was studied in an in- 
strumented fire test room where the temperature, rate 
of heat release, heat flux, smoke production and toxic 
gases could be measured. The experiments proved 
that it is most important to choose tible cover 
and filling materials. If the cover material ignites, it can 
become a very effective ignition source 
which can cause a severe fire growth even in FR 

ity foam. Where poy wiper ya ely 
to occur, hardly any cover material alone will provide 
insulation effective e lh to protect the filling foam. 
In such cases char forming insulation layers between 
the cover and the filling materials are needed. Polyure- 
thane foam of a special quality, preoxidized carbon 
fabric and FR treated cotton fabrics proved to be the 
most effective fire barriers. (Copyright (c) Valtion tek- 
nillinen tutkimuskeskus (VTT) 1989.) 
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PB90-125089/GAR PC A03/MF A01 
Forest Products Lab., Madison, WI. 

Controlling Decay in Waterfront Structures: Eval- 
uation, Prevention, and Remedial Treatments. 
Forest Service research A ae ony 

ae Highley, and T. Scheffer. Sep 89, 31p FPL-RP- 
494 


Decay in waterfront structures results in expensive 
repair or replacement b ok the damaged components. 
The manual describes the problems caused by decay 
and ways to avoid or control decay. The information 
presented is directed toward personnel who inspect 
and maintain waterfront structures. The manual de- 
scribes: s of deterioration and ui ing Causes; 
construction practices that contribute to y; decay 
detection; and decay prevention, including remedial 
measures for decayed structures. 
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AD-A213 223/1/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Dept. of Civil 
Engineering. 

Biockbot: A Robot to Automate Construction of 
Cement Block Walis. 

A. H. Slocum, and B. Schena. 1988, 21p ARO- 
24620.12-EG-U1R 

Contract DAALO3-87-K-0005 

Pub. in Construction Automation, p111-129 1988. 


Poor productivity in the construction industry has led 
researchers to consider the automation of various con- 
struction tasks. The cement block wall building proc- 
ess lends itself to automation, and the design of a ma- 
chine to accomplish this task is discussed in this 
paper. The machine was designed and a small partial 
prototype built. Known as the ‘Blockbot’, it was found 
to be useful for construction of principally straight sur- 
face bonded block walls. The machine has an estimat- 
ed production cost on the —— of 140K and a payback 
time on the order of 4 years. Keywords: Masonry block 
assembler robot; Surface bo: block construction; 
Masonry block construction; Automation; Robotics; 
Manipulator; Masonry; Blockbot, Reprints. (KT) 
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Satfurn, ,Conr er Sug taeda 
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Cha pavactertzaton of 


Report of Roof — 
Newly-Fabricated Adhesive-Bonded Seams at an 


PC A03/MF A01 


Army Facility. 

W. J. Rossiter, J. F. Seiler, and P. E. Stutzman. Oct 
89, 31p NISTIR-89/4155 

See also PB89-131916. Sponsored by Corps of Engi- 
neers, Baltimore, MD. Baltimore District. 


005,377 


The investigation was a limited study of seams in an 
EPDM rubber membrane of the roof of the new 
‘Wheeled Vehicle Facility’ Building at Aberdeen Prov- 
ing Ground, Maryland. The study was initiated at the 
request of the Corps of Engineers (CoE) to provide 
data that could contribute to a data base on the char- 
acterization of newly-prepared field seams. The inves- 
tigation was beneficial to the National Institute of 
Standards and Technology (NIST) because it comple- 
mented laboratory research on test methods for evalu- 
ating seams of vulcanized rubber roof membranes. 
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DE89007817/GAR 

Oak Ridge National Lab., TN. 
— to predict heat flows and temperatures in 
roo! 

K. E. Wilkes. 1989, 21p CONF-890976-1 

Contract AC05-840R21400 

International symposium on mathematical modeling of 
roof systems, Oak Ridge, TN (USA), 15-16 Sep 1989. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Models play an important role in the operation of the 
Roof Research Center at Oak Ridge National Labora- 
tory (ORNL). They increase the efficiency of costly ex- 
perimentation by guiding the placement of sensors, 
identifying critical experiments, and extrapolating the 
results of experimental data to conditions other than 
those which were tested. Models are essential to de- 
veloping an understanding of the complex interactions 
of the thermal, moisture, and mechanical behaviors of 
roofs. This paper gives a description of the model 
named STAR (Simplified Transient Analysis of Roofs) 
that has been developed at ORNL for predicting the 
heat flows and temperatures within roof systems. The 
model has several advantages. It is flexible in that it 
can handle multiple layers of materials having arbitrary 
thermal conductivities, specific heats, and densities. It 
can be used to analyze experimental data where 
boundary temperature data are available, as well as 
hypothetical cases where only weather data are avail- 
able. One of the model’s main advantages is its avail- 
ability. 5 refs., 8 figs., 3 tabs. 
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DE89015654/GAR 

Oak Ridge National Lab., TN. 
Buliding Thermal Envelope Systems and Materials 
(BTESM) and research utilization/technology 
transfer progress report for DOE (Department of 
Energy) Office of Buildings and Community Sys- 
tems. Monthly progress report, May 1989. 

Progress rept. 

G. L. Coleman, and S. D. Samples. May 89, 53p 
ORNL/M-863 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 
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The Monthly Report of the Building Thermal Envelope 
Systems and Materials (BTESM) Program is a monthly 
update of both in-house ORNL projects and subcon- 
tract activities in the research areas of building materi- 
als, wall systems, foundations, roofs, building diagnos- 
tics, and research utilization and technology transfer. 
Presentations are not stand-alone paragraphs every 
month. Their principal values are the short-time lapse 
between accomplishment and reporting and their evo- 
lution over a period of several months. 
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G. Colman and S. D. Samples. Jul 89, 39p ORNL/ 
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Contract AC05-840R21400 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


The Monthly Report of the Building Thermal Envelope 
Systems and Materials (BTESM) Program is a monthly 
update of both in-house ORNL projects and subcon- 
tract activities in the research areas of building materi- 
als, wall systems, foundations, roofs, building diagnos- 
tics, and research utilization and technology transfer. 
Presentations are not stand-alone paragraphs every 
month. Their principal values are the short-time lapse 
between accomplishment and reporting and their evo- 
lution over a period of several months. 
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PBS0-115478/GAR PC A12/MF A02 
Simpson Gumpertz and Heger, Inc., Arlington, MA. 
PIPECAR User and Programmer Manual, Version 
1.0. Final Report February 1987-November 1988. 
Hydraulic computer program series. 

T. J. McGrath, D. B. Tigue, R. E. Rund, and T. G. 
Heger. Apr 89, 267p FHWA/IP-89/019 

Contract DTFH61-87-C-00032 

Also pub. as Federal Highway Administration, McLean, 
VA. Sttice of Implementation rept. no. HY-10. Spon- 
sored by Federal Highway Administration, McLean, 
VA. Office of Implementation, and American Concrete 
Pipe Association, Vienna, VA. 


The Manual presents an overview, user instructions 
and technical backup for the computer program PIPE- 
CAR. PIPECAR is a program for the structural analysis 
and design of circular and horizontal reinforced con- 
crete pipe. It has been written to run on IBM or IBM 
compatible microcomputers. PIPECAR completes 
structural analyses for loads due to pipe weight, soil 
weight, internal gravity fluid weight, live loads and inter- 
nal pressures up to 50 ft of head. Loads may be ap- 
plied via the radia load system (commonly called the 
Olander analysis), the uniform load system (commonly 
called the Paris coefficients) or the manual load 
system, which is a modified uniform system. Forces re- 
sulting from each load condition may be printed out 
separately. Structural design is in accordance with 
AASHTO Section 17.4. Design criteria include ultimate 
flexure, radial tension and diagonal tension, and serv- 
ice load crack control. Most variables can be con- 
trolled by the user. Knowledge of structural design 
codes for culverts is required. 


005,379 

PBS90-115486/GAR PC A11/MF A02 
Simpson Gumpertz and Heger, Inc., Arlington, MA. 
BOXCAR User and Programmer Manual, Version 
1.0. Final Report February 87-November 88. 
Hydraulic computer program series. 

T. J. McGrath, D. B. Tigue, R. E. Rund, and T. G. 
Heger. Apr 89, 242p FHWA/IP-89/018 

Contract DTFH61-87-C-00032 

Also pub. as Federal Highway Administration, McLean, 
VA. ice of Implementation rept. no. HY-10. Spon- 
sored by American Concrete Pipe Association, Vienna, 
VA., and Federal Highway Administration, McLean, 
VA. Office of implementation. 


The Manual presents an overview, user instructions 
and technical backup for the computer program 
BOXCAR. BOXCAR is a program for the structural 
analysis and design of reinforced concrete box sec- 
tions. It has been written to on IBM or IBM compatible 
microcomputers. Knowledge of structural design 
codes of culverts is required. BOXCAR completes 
structural analysis for loads due to box weight, soil 
weight, internal gravity fluid weight, live loads and user 

ified surcharge loads. Forces resulting from each 
load condition may be printed out separately. Structur- 
al design is in accordance with AASHTO. Design crite- 
ria include ultimate flexure, diagonal tension, service 
load crack control, and service load fatigue. 


005,380 

PBS90-117573 Not available NTIS 
National inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Fire Science and Engineering Div. 
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Note on Caiculating Flows _—— Vertical Vents 
in Zone Fire Models Under Conditions of Arbitrary 
Cross-Vent Pressure Difference. 

Final rept. 

L. Y. Cooper. 1989, 8p 

Pub. in Combustion Science and Technology 64, n1-3 
p43-50 1989. 


In typical compartment fire scenarios, ratios of cross- 
vent absolute pressure are very close to 1. When such 
is the case, algorithms are available to predict the re- 
sulting cross-vent room-to-room flows. There are, 
however, important situations where this pressure con- 
dition does not prevail. For example, in fire scenarios 
involving relatively small penetrations in otherwise he- 
retically-sealed compartments of fire origin, cross-pen- 
etration pressure differences can be of the order of an 
atmosphere and pressure ratios, outside-to-insider, 
can be several tenths less than one. It is important for 
a versatile compartment fire model to have a capability 
of predicting vent flows for the entire range of possible 
cross-vent pressure conditions. The paper presents a 
unified analytic description of flows through uniform- 
width vertical vents connecting pairs of two-layer room 
fire environments under conditions of arbitrary cross- 
vent pressure difference. The algorithm presented is 
not significantly more complicated than previously- 
available algorithms which are restricted to low-pres- 
sure-difference cases. 


005,381 

PB90-118050 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Fire Science and Engineering Div. 
Upward Turbulent Flame Spread on Wood under 
External Radiation. 

Final rept. 

K. Saito, F. A. Williams, |. S. Wichman, and J. G. 
Quintiere. 1989, 8p 

Grant NSF-INT84-03848 

See also PB87-128005. Sponsored by National Sci- 
ence Foundation, Washington, DC. 

Pub. in Jnl. of Heat Transfer - Transactions of the 
ASME (American Society of Mechanical Engineers) 
111, p438-445 May 89. 


Experiments were performed to obtain histories of sur- 
face temperatures and rates of upward flame spread 
for vertically oriented, thermally thick wood slabs ex- 
posed to surface fluxes of thermal radiation up to 2.6 
W/sq cm. Above a critical irradiance sustained upward 
flame spread occurred for Douglas-fir particle board 
with pilot initiation at the base of the fuel face. Data 
obtained included temperatures, flame heights, pyroly- 
sis-front heights, combustion duration, and char-layer 
thickness for various irradiances and preheat times. 
The measurements were compared with theory. 


005,382 

PB90-118068 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Fire Science and Engineering Div. 
Scaling Applications in Fire Research. 

Final rept. 

J. G. Quintiere. 1989, 27p 

Pub. in Fire Safety Jnl. 15, p3-29 1989. 


The principles for scaling fire phenomena are exam- 
ined from the dimensionless groups derived from the 
governing differential equations. A review of the litera- 
ture shows examples of where correlations have been 
successfully developed for a wide range of fire phe- 
nomena in terms of the significant dimensionless 
groups. Scaling techniques based on Froude model- 
ing, pressure seer | and analog modeling are de- 
scribed and illustrated. The use of small geometric 
models ranging from fire plumes to enclosure fires are 
illustrated. 


005,383 

PB90-118076 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Fire Science and Engineering Div. 
Heat Transfer in Compartment Fires Near Regions 
of Ceiling-Jet Impingement on a Wali. 

Final rept. 

L. Y. Cooper. 1989, 4 

Pub. in Jnl. of Heat Transfer 111, p455-460 May 89. 


The problem of heat transfer to walls from fire-plume- 
driven ceiling jets during compartment fires is intro- 
duced. Estimates are obtained for the mass, momen- 
tum, and enthalpy flux of the ceiling jet immediately 
upstream of the ceiling-wall function. An anal is 
drawn between the flow dynamics and heat transfer at 


Ceiling-jet/wall impingement and at the line impinge- 
ment of a wall and a two-dimensional plane free jet. 
Using the analogy, results from the literature on plane 
free-jet flows and corresponding wall-stagnation heat 
transfer rates are recast into a ceiling-jet/wall-impinge- 
ment-problem formulation. This leads to a readily 
usable estimate for the heat transfer from the ceiling 
jet as it turns downward and begins its initial descent 
as a negatively buoyant flow along the compartment 
walls. Available data from a reduced-scale experiment 
provide some limited verification of the heat transfer 
estimate. 


005,384 

PB90-120528/GAR PC A06/MF A01 
Valtion Teknillinen Tutkimuskeskus, so (Finland). 
RILEM: Forty Third General Council Meeting, Finn- 
ish Contributions. Held in Espoo, Finland on 
August 27-31, 1989. 

|. Koskinen, and A. Loennberg. c1989, 122p VTT/ 
SYMPOSIUM-105, ISBN-951-38-3560-X 


Contents: Interaction of aggregate and cement paste 
in high strength concrete; Prediction of the service life 
of concrete structures; Abrasion of concrete by ice in 
arctic sea structures; Structural wood fiber concrete 
technology; Computer applications in concrete materi- 
al technology; Creep in wooden structures; Application 
of fracture mechanics to timber structures; Optimizing 
sawn timber production; Spiral grain in Finnish pine 
and spruce; Non-destructive measurement of wood 
characteristics; Modelling moisture transport in wood. 
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PB90-123993/GAR PC A04/MF A01 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Measurement of Reflection and Impedance in a 
Beam by the Structural intensity Technique. 
Research rept. 

T. Lahti, and J. Linjama. c1989, 66p VTT/RR-625, 
ISBN-951-38-3498-0 

See also PB89-191423. 


In the one-dimensional propagation of vibration 
energy, the structural intensity methods can be ex- 
tended to the determination of the mechanical imped- 
ance and reflection coefficient. A short survey of re- 
spective measurement of acoustic impedance is pre- 
sented, and the principles of structural intensity meas- 
urements in beams are reviewed. Then, analogously to 
acoustics, frequency domain expressions are derived 
for estimating the impedance and reflection coefficient 
in a beam. The simplest suggested method for esti- 
mating the impedance, which was based on the known 
wave impedance and the estimated reflection coeffi- 
cient, gave the most reliable results. Also the charac- 
ter of the field separation methods was demonstrated 
in es The method based on the reflec- 
tion icient appeared preferable, but the disadvan- 
tage is that it cannot be applied in fields with more than 
one dimensions. (Copyright (c) Valtion teknillinen tutki- 
muskeskus (VTT) 1989.) 


005,386 

PB90-124140/GAR PC A04/MF A01 
Statens Provningsanstalt, Boras (Sweden). 

Aldring av Taetskikt pa Tak: Jaemfoerelse Mellan 
Olika Aldringsmetoder (Aging of Roof Coverings). 
Technical rept. 

|. Sandberg. 1988, 70p NT/TECHN-121, SP-RAPP- 
1989:38 

Text in Swedish; Summary in English. Also pub. as 
ISBN-91-7848-188-0. 


The project has investigated the aging performance of 
37 different types of roof covering based on roofing 
felt. Various characteristics of the roof have been 
tested by a number of methods, before and after 
aging. The project has: Clarified the types of attack 
and degradation mechanisms acting on felted roof 
coverings; Indicated that the most suitable methods of 
— the degree of aging are elongation at break, 
strain with retained waterproofing, flexibility at low tem- 
perature and thermomechanical analysis (TMA). The 
first two of these methods are also linked directly to 
the primary purpose of the sealing layer, i.e. to provide 
sealing; Shown that aging in the roof weather aging rig, 
in accordance with NBI 142/84, and in an oven at +70 
deg C, result in essentially the same degree of aging; 
Shown that high temperatures, but probably also ultra- 
violet radiation, are the main causes of aging; Started 
trials involving natural exposure of most of the 37 roof 
coverings. 
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AD-A213 210/8/GAR PC A99/MF E06 
Turkish National Committee on Earthquake Engineer- 
ing, Istanbul. 

pte ag of the Regional Seminar on Earth- 
quake Engineering (13th). Held in Istanbul, Turkey 
on September 14-24, 1987. 

Sep 87, 874p 


Of primary concern in earthquake-engineering practice 
is to predict the vulnerability of building structures 
erected in seismic prone areas. It is intended here, to 
emphasize the role and importance of actual soil- 
structure inter-systems connectivity in vulnerability 
analyses, further to harmonize damage evaluation 
processes with the limit state design philosophy. The 
influence of soils of foundation over the seismic re- 
sponse of structural system was found to be consid- 
ered in earthquake resistant design in two ways as fol- 
lows: by the seismic quality of soils identified as soil 
profiles and by the elastic or plastic support conditions 
of a given structure. The aim of this work is to give 
quantitative guide-lines to damage probability assess- 
(DW) in correlation with the limit state design strategy. 


005,388 
AD-A213 231/4/GAR PC A05/MF A01 
California Univ., Los Angeles. Dept. of Civil Engineer- 


ing. 

Seismic Design Criteria for Base Isoiated U.S. 
Navy Essential Buildings. 

Final rept. Oct 78-Jan 88. 

G. C. Hart, and R. Elhassan. Aug 89, 76p NCEL-CR- 
89-016 


This report presents design criteria for laminated 
rubber seismic isolation systems for use in construc- 
tion of Navy essential buildings. Base isolation has 
been shown to limit seismic motions transmitted to 
structures and is effective in reducing damage. The 
design criteria, applicable only to structures having 
structural detailing as required in Seismic Zones 3 and 
4, utilizes two structural load levels of performance as- 
sociated with each. A structure designed according to 
these provisions will withstand the most probable max- 
imum earthquake with inelastic demand ratios of 2.0 in 
beams and 1.25 in columns. Keywords: Seismic 
design; Base isolation; Structural response. (SDW) 


005,389 

AD-A213 295/9/GAR PC A04/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Initial Value Problem for Fractional Order Differen- 
ba Equations with Constant Coefficients. 2nd Edi- 


ion. 
Final rept. Jun 88-Jun 89. 
R. L. Bagley. 30 Sep 89, 72p Rept no. AFIT-TR-EN- 
88-1 


Systems of fractional order differential equations are 
constructed to solve for viscoelastically damped struc- 
tural motion. To reduce computational effort the equa- 
tions of motion are cast as an initial value problem 
where the history dependence is approximated by re- 
taining events only from the recent past. Several 
strong parallels arise with ordinary, linear differential 
equations. These parallels plus the well-posed nature 
of the fractional order differential equations leads one 
to view the fractional order initial value problem as an 
extension of the theory of ordinary, linear differential 
equations with constant coefficients. Keywords: Struc- 
tural response; Vibration control; Damping. (KR) 
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AD-A213 301/5/GAR PC A01/MF A01 
Frank J. Seiler Research Lab., United States Air Force 
Academy, CO. 

Inexpensive Experiment for Undergraduates on 
Active Control of Structural Vibrations. 

W. L. Hallauer, and D. A. Wagie. 1989, 3p Rept no. 
FJSRL-JR-89-0012 

Pub. in ASEE Annual Conference Proceedings, p433- 
435 1989. 


The time is rapidly approaching when the United 
States will launch into Earth orbit highly flexible space- 
craft that require control of dynamic deformation as 
well as the standard control of ridgid body motion. 
Therefore, engineers involved in research, develop- 
ment, or operation of usch spacecraft should be edu- 
cated in both of the traditional disciplines of control 


theory and structural dynamics. Indeed, the interdisci- 
plinary field of control-structure interaction has recent- 
ly emerged at many universities as a popular field for 
the conduct of research leading to graduate degrees. 
Our experience is that the field is accessible also to 
well-prepared undergraduates. This paper describes a 
relatively simple and inexpensive experiment in active 
vibration control that was prepared for (and partly by) 
USAFA seniors. 


005,391 


N89-29491/2/GAR PC A11/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Energy-Absorption Capability of Composite Tubes 
and Beams. 

Ph.D. Thesis. 

G. L. Farley, and R. M. Jones. Sep 89, 248p NAS 
be nt 634, AVSCOM-TR-89-B-003, NASA-TM- 


In this study the objective was to develop a method of 
predicting the energy-absorption capability of compos- 
ite subfloor beam structures. Before it is possible to 
develop such an analysis capability, an in-depth under- 
standing of the crushing process of composite materi- 
als must be achieved. Many variables affect the crush- 
ing process of composite structures, such as the con- 
stituent materials’ mechanical properties, specimen 
geometry, and crushing speed. A comprehensive ex- 
perimental evaluation of tube specimens was conduct- 
ed to develop insight into how composite structural 
elements crush and what are the controlling mecha- 
nisms. In this study the four characteristic crushing 
modes, transverse shearing, brittle fracturing, iamina 
bending, and local buckling were identified and the 
mechanisms that control the crushing process de- 
fined. An in-depth understanding was developed of 
how material properties affect energy-absorption ca- 
pability. For example, an increase in fiber and matrix 
stiffness and failure strain can, depending upon the 
configuration of the tube, increase energy-absorption 
capability. An analysis to predict the energy-absorption 
Capability of composite tube specimens was devel- 
oped and verified. Good agreement between experi- 
ment and prediction was obtained. 


005,392 


PB90-111725/GAR PC A19/MF A03 
Illinois Univ. at Urbana-Champaign. Dept. of Civil Engi- 
neering. 

Experiments and Analyses to Study the Seismic 
Response of Reinforced Concrete Frame-Wall 
Structures with Yielding Columns. 

M. O. Eberhard, and M. A. Sozen. Sep 89, 440p 
UILU-ENG-89-2007 

Grant NSF-ECE84-18691 

me. ae by National Science Foundation, Washing- 
ton, DC. 


Experiments and analyses were performed to study 
the effect on lateral displacement response of two fac- 
tors. These were the effects on drift response of using 
slender walls in frames with yielding columns and plac- 
ing a structural hinge at the base of slender walls to 
reduce strength and stiffness requirements for the 
foundation. To provide experimental benchmarks 
against which to calibrate numerical models, two nine- 
story reinforced concrete frames were subjected to 
earthquake simulations. These small-scale structures 
(total height of 7 ft) included three columns and a slen- 
der wail. To make recommendations about the propor- 
tioning of slender walls, maximum drifts calculated by 
nonlinear response-history analysis were compared 
with maximum drifts calculated by linear response- 
spectrum analysis. To make recommendations about 
the design of walls to resist shear, several pragmatic 
procedures for estimating maximum base-shear re- 
sponse of frame-wall structures were evaluated by 
comparing estimates with the observed response of 
test structures. The recommendations were combined 
with elements of current practice to form an alternative 
design procedure for structures located in regions of 
high seismicity. 
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PB90-114612/GAR PC A07/MF A01 
National Center for Earthquake Engineering Research, 
Buffalo, NY. 


005,395 


BUILDING INDUSTRY TECHNOLOGY 
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Inelastic Three-Dimensional Response of 
Reinforced Concrete Building Structures (IDARG. 
3D). Part 1. Modeling. 

Technical rept. 

S. K. Kunnath, and A. M. Reinhorn. 17 Apr 89, 150p 
NCEER-89-0011 

Grant NSF-ECE86-07591 

—" by National Science Foundation, Washing- 
ton, DC. 


A comprehensive modeling scheme is developed to 
evaluate the inelastic response of three-dimensional 
(3D) reinforced concrete buildings under the action of 
seismic loads. The model integrates 3D inelastic biax- 
ial column elements with inelastic uniaxial beam and 
shear wall components to represent a realistic model 
of overall structural behavior. Component modeling is 
established through the development of element 
macro-models (column, beams, shear-walls) which in- 
corporate the essential characteristics of reinforced 
concrete behavior. A single step force equilibrium cor- 
rection is implemented to prevent error accumulation 
due to unbalanced loads, and an approximate scheme 
for stiffness updating during unloading/reloading is 
formulated. P-delta effects are included by considering 
eccentric floor-weights due to interstory drift. A new 
seismic damage model is proposed to assess re- 
sponse statistics following earthquake action. Several 
numerical examples are presented to validate these 
models and to demonstrate the effectiveness of the 
modeling schemes to simulate experimental results. 
Comparative studies with existing analytical models 
are also carried out. All developments are incorporat- 
ed into a new modular computer code IDARC-3D. 


005,394 


PB90-120445/GAR PC A04/MF A01 
National Center for Earthquake Engineering Research, 
Buffalo, NY. 

Structural Control Considering Time-Rate of Con- 
trol Forces and Control Rate Constraints. 
Technical rept. 

F. Y. Cheng, and C. P. Pantelides. 3 Aug 89, 62p 
NCEER-89-0020 

Grants NSF-ECE87-2005, NSF-ECE86-07591 

See also PB90-120437. Prepared in cooperation with 
Missouri Univ.-Rolla. Dept. of Civil Engineering. Spon- 
— by National Science Foundation, Washington, 


Two optimal control algorithms considering the time- 
rate of control forces are presented. The first algorithm 
is an extension of the traditional quadratic perform- 
ance index to include a control derivative term. The 
resulting optimal control law is applied to seismic 
structures and compared to the traditional Ricatti opti- 
mal closed-loop control. The second algorithm in addi- 
tion to introducing a control derivative term in the 
quadratic performance index, imposes a constraint on 
the upper bound of the control rate. The resulting opti- 
mal control law is compared to the control law ob- 
tained in the first algorithm. It is shown that the control 
rate can be prespecified. 


005,395 

PB90-121377/GAR PC A13/MF A02 
Benjamin (Jack R.) and Associates, Inc., Mountain 
View, CA. 

Statistical Evaluation of Nonlinear Response of 
Seismic Isolation Systems. Volume 1. 

C. A. Kircher, and B. Lashkari. 30 Jun 89, 285p JBA- 
109-070, NSF/ENG-89044 

Grant NSF-CES89-01279 

Sponsored by National Science Foundation, Washing- 
ton, DC. Directorate for Engineering. 


The study calculated the seismic response of 31 differ- 
ent isolated buildings using nonlinear time history anal- 
ysis. The buildings were modeled as rigid structures 
supported by bilinear, hysteretic isolators whose prop- 
erties were varied from model to model to produce ef- 
fective periods of 1.0 to 4.0 second and effective 
damping values of 5% to 40% of critical. Each isolated 
building was analyzed using a set of earthquake time 
histories that represent the Seismic Zone 4 ground 
motion criteria of current building codes for a structure 
located at either a rock, stiff soil, or medium soil site. 
The study has compared calculated responses with 
the design requirements proposed by the Structural 
Engineers Association of California (SEAOC) for 
design of isolated buildings. The results of these com- 
parisons provide a basis for judging the validity and ap- 
plicability of the SEAOC design requirements, and for 
modifying the requirements, as appropriate. 
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PB90-123217/GAR PC A19/MF A03 
Missouri Univ.-Rolla. Dept. of Civil yorene 4 
Inelastic Seismic Response of Reinforced-Con- 
crete Low-Rise Shear Walls and Building Struc- 
tures. 

Structural series (Final). 

F. Y. Cheng, and G. E. Mertz. Oct 89, 445p CIVIL 
ENGINEERING STUDY-89-30 

Grant NSF-ECE85-13852 

a by National Science Foundation, Washing- 
ton, DC. 


A technique of calculating inelastic deformation of low- 
rise shear walls is presented with consideration of cou- 
pling effect for bending and shear deformations, axial 
deformation, and the base rotation. The hysteresis 
loops are established on the basis of experimental 
data and analytical results for bending, shear and axial 
forces. Eleven hysteresis rules are comprehensively 
formulated for bending and shear with all possible 
combinations of large and small amplitude loops. Re- 
sponse studies of low-rise symmetric and unsymmetric 
buildings are performed. The peak base shear, dis- 
placement, ductility, and excursion ratio, response 
modification factor, and damage index are investigated 
for their sensitivity to the structural configurations and 
the interacting earthquake motions. Various earth- 
quakes such as 1940 El Centro, 1952 Taft, and 1985 
Mexico are used to study the response behavior of 
these structures. The response modification factor is 
found to be dependent on the building configuration, 
types of ground motion, orientation and number of 
components of the ground motion, and the damage 
level in the building. 


005,397 

PB90-123225/GAR PC A09/MF A02 
Missouri Univ.-Rolla. Dept. of Civil Engineering. 
Computer Program for Inelastic Analysis of 3-Di- 
mensional Reinforced-Concrete and Steei Seismic 
Buildings. 

Structural series (Final). 

F. Y. Cheng, and G. E. Mertz. Oct 89, 200p CIVIL 
ENGINEERING STUDY-89-31 

Grant NSF-ECE85-13852 

—— by National Science Foundation, Washing- 
ton, DC. 


A user’s guide for the computer program, INRESB-3D- 
SUP, for analyzing elastic and inelastic building sys- 
tems subjected to static loadings, multicomponent 
earthquake motions, and psudo-static cyclic loadings 
is presented. The program also calculates natural fre- 
quencies and buckling loads. The report includes the 
program listing, a description of the program, instruc- 
tions for data preparation, and a guide to modify the 
program’s dynamic storage. The structural members 
may be elastic 3D prismatic beams, nonlinear rein- 
forced concrete shear walls, and nonlinear springs. 
The Cheng-Mertz hysteresis models are for bending, 
shear and axial forc-deformation relationships of low- 
rise walls. The Takeda model may be used for beams, 
columns and slender walls. The bilinear hysteresis 
model and thegeometric matrix for large deformations 
are also available. The computer program has been 
developed for efficient computation and data prepara- 
tion. 


005,398 

PB90-124637/GAR PC A04/MF A01 
Sydney Univ. (Australia). School of Civil and Mining 
Engineering. 

Triaxial Testing of Dry Granular Solids at Very Low 
Stresses. 

Research rept. 

i Ooi, J. M. Rotter, and T. S. Hull. Feb 89, 53p R- 


An apparatus is described which is designed to investi- 
gate the mechanical properties of dry granular bulk 
solids. The purpose is to explore properties which may 
affect the pressures exerted by stored solids on the 
walls of silos and hoppers. A modified soil mechanics 
triaxial testing apparatus is developed. The apparatus 
has been arranged to allow tests to be conducted at 
much lower stress levels than are normally used in soil 
mechanics investigations, because solids in silos exert 
pressures on the walls which are generally below 100 
kPa, and often below 50 kPa. The investigation is es- 
pecially concerned with the volumetric behavior of the 
solid, because volumetric changes appear to be impor- 
tant for understanding the pressure regimes both on 
initial filling and during discharge. It is found that tests 
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of this kind are quite difficult to perform because the 
necessary corrections to the raw observations can be 
much larger than the measurements being sought. The 
behavior of wheat is studied, and a number of results 
are presented. 


005,399 
PB90-851643/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


VA. 

Earthquake Engineering: Soil Structure Interac- 
tions in Nuclear Reactor Seismic Design. January 
1984-September 1989 (Citations from the Energy 
Data Base). 

Rept. for Jan 84-Sep 89. 

Nov 89, 134p 

Prepared in cooperation with Department of Energy, 
Washington, DC. 

U.S. sales only. 


This bibliography contains citations concerning soil- 
structure interactions related to potential earthquakes 
when designing nuclear power plants and reactors. 
Seismic analysis of foundations, piping, containment, 
and other structural portions of nuclear power plants 
are discussed. Vibration test methods and validations, 
and numerical and physical modeling of structural re- 
sponse to seismic events are included. Design tech- 
niques to lessen or prevent seismic damage are pre- 
sented. Codes, regulations, and requirements for soil- 
structure interactions in the design of nuclear power 
plants are also considered. Earthquake prediction and 
general construction techniques are discussed in sep- 
arate bibliographies. (Contains 229 citations fully in- 
dexed and including a title list.) 
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AD-A213 323/9/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY. Dept. of Computer Science. 
Assertional Characterization of Serializability. 
Interim rept. 

E. R. McCurley, and F. B. Schneider. 28 Sep 89, 18p 
Rept no. CU-CSD-TR-89-1039 

Contracts N00014-86-K-0092, NSF-CCR-87-01103 


Serializability is usually defined operationally in terms 
of sequences of operations. This paper gives another 
definition of serializability--in terms of sequences of 
states. It also shows how this definition can be used to 
prove correctness of solutions to the concurrency con- 
trol problem. A database system is a computer system 
that stores information. Consistency constraints re- 
strict system states to those that are meaningful; 
transactions are designed so that each individually 
transforms the database from one consistent state to 
another. For example, in a database for a banking ap- 
plication, a consistency constraint might relate cash- 
on-hand to the sum of the account balances; a trans- 
action for a deposit would adjust both an account bal- 
ance and cash-on-hand, preserving the consistency 
constraint. Keywords: Serializability, Database sys- 
tems, Concurrency control, Verification, Assertional 
sr ae Commerce; currency; Money; 
Capital; Savings. (JES) 


005,401 

PB90-124439/GAR PC A06/MF A01 
Office of Thrift Supervision, Washington, DC. Office of 
the Chief Economist. 

Evolving Financial Services Sector, 1970-1988. 

J. R. Barth, and J. L. Freund. Sep 89, 118p 


The report begins with a review of the portfolios held 
by the nonfinancial sectors--households; business; 
federal, state, and local governments; and foreigners, 
who put funds into financial institutions in return for 
claims on the assets held by the institutions. The insti- 
tutions, in turn, allocate the funds to investment 


projects. An examination of the balance sheets of the. 


nonfinancial sectors suggests what types of financial 


claims exist, how investment projects are being 
funded, and whether the level and type of financial in- 
termediation has changed over time. Following the 
review, the report analyzes the changing mix of institu- 
tions that provide financial services. It also highlights 
trends that may indicate the future path in this evolu- 
tionary process. Finally, a detailed look at the provision 
of mortgage credit is provided. 


Domestic Commerce, Marketing, & 
Economics 


005,402 

AD-A213 380/9/GAR PC A03/MF A01 
Institute for Defense Analyses, Alexandria, VA. 
Equivalent Units. 

Final rept. Oct 88-Aug 89. 

S. J. Balut, T. R. Gulledge, and N. K. Womer. Aug 
89, 21p IDA-P-2267, IDA/HQ-89-34659, SBI-AD- 
E501 155 

IDA Independent Research Program. 


This paper presents three ways to estimate cost 
progress on the same program. One is the convention- 
al cost progress curve using lot data. The other two 
use periodic expenditure data to estimate the same 
underlying cost progress curve. The latter methods as- 
sociate equivalent units of output with periodic ex- 
penditures. These alternatives also offer opportunities 
to estimate the underlying curve much sooner than 
otherwise. Applications of the theory to cost monitor- 
ing are discussed. 


005,403 

PB90-118480/GAR PC A06/MF A01 
Bureau of Economic Analysis, Washington, DC. 
Government Transactions. Methodology Papers: 
U.S. National Income and Product Accounts. 

H. S. Tice. Nov 88, 118p BEA-MP-5, BEA-OD-89-01 
Also available from Supt. of Docs. 


The paper describes, for both the Federal and State 
and local governments, the preparation of the national 
income and product account (NIPA) estimates of gov- 
ernment purchases (both current and constant-dollar), 
government transfer payments to persons and to for- 
eigners, net interest paid by government, dividends re- 
ceived by government, subsidies less current surplus 
of government enterprises, personal tax and nontax 
payments, corporate profits tax liability, indirect busi- 
ness tax and nontax liability, employer and personal 
contributions for social insurance, and government 
surplus or deficit. It includes a brief treatment of the 
relation between NIPA government transactions and 
the government financial statements that are their sta- 
tistical basis. It will provide guidance to users of the 
NIPA estimates on making more effective use of these 
statistics for economic and financial analysis and fore- 
casting. 


005,404 

PB90-122698/GAR PC A02/MF A01 
Federal Trade Commission, Washington, DC. 

Federal Trade Commission, Public Information and 
Education. 

Operating manual. 

27 Sep 89, 9p FTC/OM/RELEASE-89/4 


Revisions to the Federal Trade Commission’s Operat- 
ing Manual Chapter 17, ‘Public Information and Educa- 
tion’ are transmitted. 


Foreign Industry Development & 
Economics 


005,405 

AD-A213 294/2/GAR PC A04/MF A01 
Department of Defence, Canberra (Australia). Man- 
power Policy and Strategies Branch. 

Economic Indicators Selected Countries, June 
Quarter 1989. 

Jun 89, 54p MPS-2/89, DODA-AR-005-829 


Contents: Average Weekly Earnings of all Male Em- 
ployees; Indexes of Weekly Award Rates of Pay - Adult 





Males; Index of Average Hourly Wage Rates - Dock- 
ard Wages Employees; Index of Wholesale Prices of 
lectrical Installation Materials; Price Indexes of Metal- 

lic Materials Used in Fabricated Metal Products Indus- 

try; Index of Wholesale Prices of Copper Materials 

Used in the Manufacture of Electrical Equipment; 

Index of Wholesale Prices - Materials Used in Manu- 

facturing Industries; Index of Consumer Prices - Se- 

lected Items; Statistics of Ship and Boat ny and 

Repairing; Cost Indices for the Aerospace and Radio, 

Radar and Electronic Industries; Index of Straight- 

Time Average Hourly Earnings for Selected Shipyards, 

All Regions; Material Index of Navships Stee! Vessel 

Contracts; Price Index for the Ammunition and Explo- 

sives Industry - Australia. Keywords: New Zealand; 

Canada; pot France; West Germany; Netherlands; 

Sweden. (SDW) 


005,406 
N89-29399/7/GAR 

(Order as N89-29354/2/GAR, PC aay 
Joint Publications Research Service, Arlington, VA. 
— to National Economy from Space Re- 
search. 


¥. P Krewe. c18 Jan 89, 3p 
In Its Jprs Report: Science and Technology. Ussr: 
Space p 20-22. Trans. into English from Zemlya | Vse- 
— (Moscow, USSR), No. 3, May - Jun. 1988 p 15- 


Soviet space researchers have traveled the path from 
the first visual observations made from orbit to the sys- 
tematic study of the Earth from space, the creation of 
satellite communications and navigation systems, and 
the development of space technology. Some of the 
achievements of the thirty years of the space age are 
addressed. 


005,407 

PB89-928008/GAR Standing Order 
Central Intelligence Agency, Washington, DC. 
Handbook of Economic Statistics, 1989: A Refer- 
ence Aid. 

Irregular repts. 

Sep 89, open series. CPAS-89-10002 

See also report for 1988, PB88-928010.Color illustra- 
tions reproduced in black and white. 

Paper copy also available on Standing Order, Deposit 
Account required. North American Continent price 
based on page count of individual documents; all 
others write for quote. This series offers a reduction in 
price as a Standing Order, PB89-928008. 


The Handbook of Economic Statistics, 1989, provides 
statistics for selected non-Communist countries and 
all of the Communist countries. In general, the data in 
the Handbook are for 1960, 1970, 1975, 1980, and for 
the period 1984-88. 


005,408 
PB89-928909/GAR 
Central Intelligence Agency, Washington, DC. 


Standing Order 


Trends in LDC (Less Developed Countries) Exter- 
nal Debt, 1983-89: A Reference Aid. 

Irregular repts. 

Oct 89, open series GI-89-10090 

Paper copy also available on Standing Order, Deposit 
Account required. North American Continent price 
based on page count of individual documents; all 
others write for quote. This series offers a reduction in 
price as a Standing Order, PB89-928000. 


The Reference Aid provides recent data on the magni- 
tude and trends in LDC debt as compiled from World 
Bank, OECD, IMF, and Bank for International Settle- 
ments sources. Data for 113 LDCs are provided on ag- 
gregate LDC external debt, individual country external 
debt positions, and International Monetary Fund credit 
outstanding. Although no set criteria exist by which a 
country’s creditworthiness can be measured, the aid 
presents several indicators used by financial analysts 
as a means of defining a country’s debt problem. The 
key indicators used are: total debt ratio; debt service 
ratio; interest payment ration; and IMF credit outstand- 
ing. 


005,409 

PB89-928207/GAR Standing Order 
Central Intelligence Agency, Washington, DC. 
Chinese Economy in 1988 and 1989: Reforms on 
Hold, Economic Problems Mount. 

Irregular repts. 

= 89, open series EA-89-10023 

Color illustrations reproduced in black and white. 


BUSINESS & ECONOMICS 


Foreign Industry Development & Economics 


Paper copy also available on Standing Order, Deposit 
Account required. North American Continent price 
based on page count of individual documents; all 
others write for quote. This series offers a reduction in 
price as a Standing Order, PB89-928200. 


Massive demonstrations swept China in Spring 1989. 
The protests were symptomatic of public dissatisfac- 
tion with the leadership because of its unwillingness to 
make the political system more responsive to public 
concerns and inability to control growing official cor- 
ruption, nepotism, and inflation--which approached 
30% in China’s cities last year. The unrest has weak- 
ened agg ability to solve the country’s economic 
problems. China’s reform program is likely to be 
bogged down for the next few years. Inflation is likely 
to remain a problem. With economic reforms on hold, 
industrial efficiency and labor productivity will lag, and 
Beijing will have difficulty stimulating production of 
grain and industrial raw materials. Beijing’s ability to 
draw on foreign resources has been diminished by the 
reluctance of foreign businessmen and governments 
to sign new investment and loan agreements. The 
downturn in China’s international economic relations 
may dim China’s long-term economic prospects. 


005,410 

PBS0-105347/GAR PC AO5/MF A01 
Abt Associates, Inc., Washington, DC. 

Operational Guidelines for Rapid Appraisal. 

J. Holtzman, J. Martin, and R. Abbott. Dec 88, 8ip 
AID-PN-ABC-040 

Contract AID-DHR-5447-Z-00-7074-00 

Prepared in cooperation with Idaho Univ., Moscow. 
Postharvest Inst. for Perishables, and Deloitte, Has- 
kins and Sells, Washington, DC. Sponsored by Agency 
for International Development, Washington, DC. 


Guidelines are presented for marketing specialists and 
host country counterparts conducting rapid appraisals 
of commodity cosmo | systems. Rapid appraisal is 
the first step (followed by applied research and pilot 
innovations) in A.1.D.’s Agricultural Marketing Improve- 
ment Strategies Project, which aims to identify the dy- 
namic elements which move marketing systems to 
greater levels of specialization, efficiency, and effec- 
tiveness. Procedures for the appraisal are broken 
down into three phases: preparation, in-country infor- 
mation-gathering, and formulation of findings. Phase | 
is comprised of an initial visit to an A.I.D. Mission to 
conduct a rapid appraisal feasibility study, recruit a 
rapid appraisal team, and develop a preliminary study 
design. Phase Ii covers initial planning, mobilization for 
field work, collection and review of secondary data, 
field survey, and preparation of the first draft. During 
Phase Ill the report is edited by the rapid appraisal 
team, then reviewed with study sponsors, and finally 
submitted in final draft form to A.|.D./Washington. 


005,417 

PB90-105743/GAR PC A03/MF A01 
John Snow, Inc., Arlington, VA. Resources for Child 
Health Project. 

Government Policy and the Effectiveness of User 
Charges in Jamaican Hospitals. 

M. Lewis. Oct 88, 32p AID-PN-ABC-016 

Contract AID/DPE-5927-C-00-5068-00 

Prepared in cooperation with Urban Inst., Washington, 
DC. Sponsored by Fg for International Develop- 
ment, Washington, DC. Office of Health. 


High debt, rising inflation, and restricted government 
budgets have caused reductions in Jamaica’s public 
health allocations. The report analyzes one govern- 
ment austerity measure, a revised user fee policy, and 
its effect on public hospitals. Under the new system, 
hospitals may retain a portion of collected revenues to 
supplement their operating funds, whereas revenues 
previously were passed on to a central coffer. Accord- 
ing to the report, the reform has provided an incentive 
to fee collection, resulting in a revenue increase of 
over 500% in most hospitals. Although the reform was 
aimed at raising hospital revenues, concern for equity 
remained strong. Anyone who is on food aid, retired, or 
otherwise unable to pay is exempted from the fee 
schedule. The report concludes that the potential and 
need for even greater revenues is significant, given the 
value of these revenues to hospital operations, the in- 
adequacy of government budget allocations, and the 
continuing need for tangible resources. Recommenda- 
ae for improving cost-recovery even further are pro- 
vided. 


005,412 
PBS0-119181/GAR 


International Bank for Reconstruction and Develop- 
ment, Washington, DC. 
i with the Debt Crisis: A Worid Bank Sympo- 


jum. 
|. Husain, and |. Diwan. c1989, 321p ISBN-0-8213- 
1246-4 
Library of Congress — card no. 89-9148. 
Microfiche copies only. Paper copy available from 
World Bank, 1818 H St., NW, Washington, DC 20433. 


The proceedings include the following: The extent and 
causes of the debt crisis of the 1980s; The external 
debt difficulties of low-income Africa; Dealing with 
debt: the 1930s and the 1980s; Fiscal adjustment and 
deficit financing during the debt crisis; Public debt, 
north and south; The commercial bank claims on de- 
veloping countries: How have banks been affected; 
The rise of the market-based ‘menu’ approach and its 
limitations; The market-based menu approach in 
action: The 1988 Brazilian financing package; The 
Baker Plan and Brady Reformulation: An evaluation; 
Future financing needs of the highly indebted coun- 
tries; Liquidity, debt relief, and conditionality; How to 
cope with a debt overhang: Cut flows rather than 
stocks; Efficient debt reduction; Market-based debt re- 
duction; Do the secondary markets believe in life after 
death; Beyond the debt crisis: Alternative forms of fi- 
nancing growth. 


005,413 


PBS90-119199/GAR MF A01 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

Rural Water Supply and Sanitation in Pakistan: 
Lessons from Experience. 

H. A. Pasha, and M. G. McGarry. c1989, 60p 
WORLD BANK TP-105, ISBN-0-8213-1279-0 

Library of Congress catalog card no. 89-38202. 
Microfiche copies only. Paper copy available from 
World Bank, 1818 H St., NW, Washington, DC 20433. 


The report is based on a review of Pakistan’s rural 
water supply and sanitation sector instigated by the 
Canadian International Development Agency (CIDA) 
and the World Bank in September 1987. The review 
was Carried out by specialists in rural water engineer- 
ing, hydrology, health education, medicine, community 
development, economics and financial analysis. The 
report summarizes the findings and describes six case 
studies of projects in Pakistan which have successfully 
adopted appropriate technologies and encouraged 
community participation. Following individual reviews 
of the case studies, the report includes an analysis of 
the role of the private sector in Pakistan’s rural water 
and sanitation program, and a discussion of seven key 
issues related to development of the sector. This is fol- 
lowed by recommendations from the 1988 National 
Policy Conference on Rural Water Supply and Sanita- 
tion, including the Islamabad Deciaration on a pro- 
posed government strategy. (Copyright (c) 1989 The 
International Bank for Reconstruction and Develop- 
ment/The World Bank.) 


005,414 


PB90-119207/GAR MF A01 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. Economic Development Inst. 
Economic Adjustment in Algeria, Egypt, Jordan, 
Morocco, Pakistan, Tunisia, and Turkey. 

A. Roe, J. Roy, and J. Sengupta. c1989, 92p 
POLICY SEMINAR-15, ISBN-0-8213-1177-8 

Library of Congress — card no. 89-5443. 
Microfiche copies only. Paper copy available from 
World Bank, 1818 H St., NW, Washington, DC 20433. 


The volume contains a summary report and four back- 
ground papers for the Economic Development Insti- 
tute’s Senior Policy Seminar on Economic Adjustment 
in Europe, the Middle East, and North Africa held in 
Izmir, Turkey on collaboration with the World Bank’s 
Europe, Middle East, and North Africa region. The 
summary report provides an account of the proceed- 
ings. The four papers examine the adjustment experi- 
ences of the participating countries: Algeria, Egypt, 
Jordan, Morocco, Pakistan, Turkey, and Tunisia. 
(Copyright (c) 1989 The International Bank for Recon- 
struction and Development/The World Bank.) 


005,415 


PB90-119702/GAR MF A02 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 
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Trade, Exchange Rate, and Agricultural Pricing 
Policies in Thailand. 

A. Siamwalla, and S. Setboonsarng. c1989, 289p 
ISBN-0-8213-1316-9 

Library of Congress catalog card no. 89-38871. 
Microfiche ies only. Paper copy available from 
World Bank, 1818 H St., NW, Washington, DC 20433. 


The report examines in detail the nature, instrumental- 
ities, and extent of government price intervention in 
each of Thailand’s four major export commodities-- 
rice, sugar, maize, and rubber. In the cases of rice and 
natural rubber, intervention took the form of explicit 
export taxes. Intervention in the price of maize, on the 
other hand, took the form of restrictive quotas on 
maize exports to countries other than Japan and 
Taiwan, the principal buyers. Unlike the other three 
commodities, sugar was a product that was imported 
by Thailand until 1960. For many years prior to that, 
government policy was to encourage growers of sugar 
cane and thus achieve self-sufficiency. The general 
policy of aiding growers continued even after Thailand 
became an exporter of sugar. In 1981, the Thai gov- 
ernment lifted its quota restrictions on maize exports, 
effectively freeing trade in maize. Between then and 
1985, the government also liberalized its trade by 
eliminating its intervention in the rice, sugar, and natu- 
ral rubber markets. (Copyright (c) 1989 The Interna- 
tional Bank for Reconstruction and Development/The 
World Bank.) 


005,416 

PB90-119710/GAR MF A03 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

Trends in Developing Economies, 1989. 

c1989, 538p ISBN-0-8213-1358-4 

Microfiche copies only. Paper copy available from 
World Bank, 1818 H St., NW, Washington, DC 20433. 


The report presents brief analytic descriptions of 
recent economic performance and trends in individual 
developing countries for the majority of World Bank 
borrowing countries and economic and social data for 
all borrowing country members. It is designed as a 
ready reference for the economic analyst, investor, re- 
searcher, or businessperson who wants access to a 
brief, thorough, and up-to-date description of a coun- 
’s economy and to its socioeconomic data. (Copy- 
right (c) 1989 by the International Bank for Recon- 
struction and Development/The World Bank.) 


005,417 

PB90-119728/GAR MF A01 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

Malaysia: Matching Risks and Rewards in a Mixed 
Economy. 

World Bank country study. 

c1989, 169p ISBN-0-8213-1299-5 

Library of Congress catalog card no. 89-22504. 
Microfiche copies only. Paper copy available from 
World Bank, 1818 H St., NW, Washington, DC 20433. 


A recovery in 1987 led Malaysia out of its worst growth 
period since independence. Along with growth, a 
record surplus in the current account of the balance of 
payments and negligible inflation are concrete demon- 
strations of the successful macroeconomic adjustment 
undertaken since 1982. Government moved forcefully 
to address its macroeconomic problems and, although 
the overall public sector deficit and total public debt 
remain high today, the degree of adjustment achieved 
in the face of unfavorable external conditions is a strik- 
ing tribute to pragmatic policymaking and has ensured 
that Malaysia remains in the ranks of the most credit- 
worthy developing countries. (Copyright (c) 1989 The 
World Bank.) 


International Commerce, Marketing, & 
Economics 
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PB90-122268/GAR PC A04/MF A01 
Foreign Agricultural Service, Washington, DC. 

Wood Products: International Trade and Foreign 
Markets, September 1989. 

Foreign agriculture circular. 

Sep 89, 65p WP-3-89 

See also PB89-216410. 
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The first half of 1989 figures show a trade surplus of 
$148.3 million. The total value of U.S. solid wood ex- 
ports was $2.9 billion for the first half of CY 1989, an 
increase of 11 percent over the first half of 1988. Ex- 
ports of U.S. hardwood products increased by 29 per- 
cent to $661 million. 
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AD-A213 014/4/GAR PC A02/MF A01 
Walter Reed Army Inst. of Research, Washington, DC. 
Pralidoxime Chloride Stability-indicating Assay 
and Analysis of Solution Samples Stored at Room 
Temperature for Ten Years. 

A. C. Schroeder, J. H. DiGiovanni, J. Von Bredow, 
and M. H. Heiffer. Feb 89, 6p 

Pub. in Jnl. of Pharmaceutical Sciences, v78 n2 p132- 
136 Feb 89. 


A high-performance liquid chromatographic (HPLC) 
method is described for quantitation of pralidoxime 
chloride and its decomposition products 2-carboxy-, 2- 
formyl-, and 2-(aminocarbonyl)-1-methylpyridinium 
chloride. These decomposition products and 2-cyano- 
and 2-(hydroxymethyl)-1-methylpyridinium chloride 
and 1-methyl-2(1H)-pyridinone were separated from 
pralidoxime chloride on a silica gel column using a 
mobile phase of acetonitrile:water (86:14) in which the 
aqueous component was 8.36 mM in tetraethylam- 
monium chloride and 52.5 mM in acetic acid. This 
method allows quantitation of the relatively low levels 
of 2-formyl-1-methylpyridinium chloride formed in 
acidic solution at room temperature. Sensitivity was 
shown to be at least 5 ng of the pralidoxime chloride 
and 15 ng of the 2-carboxy-, 2-formyl-, and 2-(amino- 
carbonyl)-1-methylpyridinium chloride injected on 
column. The coefficient of variation was 4% or less for 
all components measured. Autoinjectors containing 
300 mg/mL of pralidoxime chloride in water were 
stored at room temperature 8-10 years, followed by 
analysis for hydrogen cyanide using an ion-selective 
electrode. Organic chemistry, Reprints. (jes) 


005,420 


AD-A213 121/7/GAR PC A03/MF A01 
Israel Inst. for Biological Research, Nes Ziyyona. 
Characterization by NMR and Fluorescence Spec- 
troscopy of Differences in the Conformation of 
Non-Aged and Aged Organophosphory! Conju- 
gates of AChE (Acetyicholinesterase). 

Midterm rept. 1 Sep 87-31 Aug 88. 

Y. Ashani, and |. Silman. 1 Jan 89, 29p 

Contract DAMD17-87-G-7037 


The objective of this project is to detect and character- 
ize, by NMR and fluoressence spectroscopy, differ- 
ences in the conformation of non-aged and aged or- 
ganophosphoryl (OP) conjugates of acetyicholinester- 
ase (AChE) and chymotrypsin (Cht). During the period 
covered by this report, we developed a synthetic pro- 
cedure to obtain a novel OP which contained the fluor- 
ophore, 2-hydroxynaphthol and showed that it could 
be employed as a covalent inhibitor of both AChE and 
Cht. We have employed the circular dichroism tech- 
nique to demonstrate enhancement of the conforma- 
tional stability of aged OP conjugates of Cht relative to 
homologous non-aged conjugates. Circular dichroism 
also revealed conformational differences between 
aged and non-aged pyrenebutyl-containing OP conju- 

ates of Torpedo AChE in their native state. Keywords: 

rganophosphate; Acetylcholinesterase; Inhibition; 
RA 5; Fluorescence; Spectroscopy; 2-Hydroxyn- 
aphthol label; Circular dichroism; X-Ray crystallogra- 
phy; Conformation;. (KT) 
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DE89012382/GAR 
Argonne National Lab., IL. 


PC A02/MF A01 


— Observations of Aerosol Composition 
anges. 

. A. Johnson, and R. Kumar. 1989, 5p CONF- 
890902-7 
Contract W-31109-ENG-38 
American Chemical Society national meeting (198th), 
Miami, FL (USA), 10-15 Sep 1989. Sponsored by De- 
partment of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


We have developed a near real-time aerosol particle 
analyzer that uses a combination of filtration and im- 
paction for particle size classification and collection, 
and Fourier-transform infrared (FTIR) spectroscopy for 
analysis. This infrared aerosol analyzer (IAA) supplies 
full range (2.0--20 (mu)m) infrared absorption tra 
of the ambient aerosol separated into three different 
size fractions. The coarse size fraction, >2.5 (mu)m 
aerodynamic diameter (a.d.), made up largely of crust- 
al matter, is analyzed separately from the fine (0.5--2.5 
(mu)m a.d.) and the ultra-fine (<0.5 (mu)m a.d.) size 
fractions which contain the secondary particulate 
matter that is formed in the atmosphere from gaseous 
and condensed-phase precursors. Separating the 
three size fractions avoids interactions between the 
possibly acidic fine fractions and the possibly basic 
coarse fraction. The collected particulate samples are 
analyzed in situ by infrared spectroscopy with analyti- 
cal time resolutions approaching those of trace gas 
analyzers. 5 refs., 8 figs. 
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PAT-APPL-7-361 531/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

Reversal Electron Attachment lonizer for Detec- 
tion of Trace Species. 

Patent Application. 

M. T. Bernius, and A. Chutjian. Filed 5 Jun 89, 34p 
N89-28795/7, NASA-CASE-NPO-17596-1-CU 
Contract NAS7-918 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An in-line reversal electron, high-current ionizer capa- 
ble of focusing a beam of electrons to a reversal region 
and executing a reversal of the electrons, such that the 
electrons possess zero kinetic energy at the point of 
reversal, may be used to produce both negative and 
positive ions. A sample gas is introduced at the point of 
electron reversal for low energy electron-(sample gas) 
molecule attachment with high efficiency. The attach- 
ment process produces negative ions from the sample 
gas, which includes species present in trace (minute) 
amounts. These ions are extracted efficiently and di- 
rected to a mass analyzer where they may be detected 
and identified. The generation and detection of posi- 
tive ions is accomplished in a similar fashion with mini- 
mal adjustment to potentials applied to the apparatus. 
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PB90-117193/GAR PC A02/MF A01 
Colorado School of Mines, Golden. Dept. of Chemistry 
and Geochemistry. 

Towards a Standard Method for the Measurement 
of Organic Carbon in Sediments. 

Journal article. 

C. M. Lee, and D. L. Macalady. c1989, 9p EPA/600/ 

J-89/101 

Pub. in International Jnl. of Environmental and Analyti- 
cal Chemistry, v35 n4 p219-225 Apr 89. Sponsored by 
Robert S. Kerr Environmental Research Lab., Ada, 


The precisions achieved by two different methods for 
analysis of organic carbon in soils and sediments were 
determined and compared. The first method is a rapid 
dichromate oxidation technique (Waikley-Black) that 
has long been a standard in soil chemistry. The 
second is an automated coulometric titration method 
for which commercial instrumentation is available. The 
latter method shows relative standard deviations that 
are six to twenty times smaller than the dichromate ox- 
idation technique. Development of a standardized 
sediment with a low level of organic carbon is recom- 
mended in order to facilitate the evaluation of the pre- 
cision and accuracy or organic carbon measurement 
techniques. (Copyright (c) 1989 Gordon and Breach.) 
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National Inst. of Standards and Technology om. 
Gaithersburg, MD. Chemical Thermodynamics Div. 
Differential Scanning Calorimetric Study of Brain 
Clathrin. 

Final rept. 

F. P. Schwarz, C. J. Steer, and W. H. Kirchhoff. 
1989, 7p 

Pub. in Archives of Biochemistry and Biophysics 273, 
Nn2 p433-439 Sep 89. 


The thermal denaturation of clathrin-coated vesicles 
isolated from bovine brain tissue has been studied by 
differential scanning calorimetry and has been com- 
pared to basket structures reformed from isolated tris- 
kelion trimers of clathrin and to isolated triskelions. 
The coated vesicles and reformed vesicles exhibited a 
single denaturation transition peak at 55.9 + or - 0.1 
C, skewed to low temperatures whereas the thermo- 
grams for the refo baskets exhibited a broad tran- 
sition peak at 53.1 + or - C and a peak at 56.3 + or - 
0.1 C. Neither transition was reversible. The specific 
transition enthalpy was 11.5 + or 1.0 J/g for the 
coated vesicles and the total transition eg was 
9.1 + or - 0.3 J/g for the reformed baskets. In con- 
trast, isolated triskelions showed no thermal transition 
between 15 and 90 C. Although the coated vesicles 
and the reformed baskets have similar stability reflect- 
ing their similar structures, the coated vesicles 

to be marginally more stable than the reformed bas- 
kets. The complexity of the transition profiles and their 
lack of symmetry suggest the existence of several, 
somewhat independent, domains unique to the cage- 
er structure of the coated vesicles and reformed bas- 

ets. 
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PB90-121088/GAR PC E04/MF E04 
Selskapet for Industriell og Teknisk Forskning, Trond- 
heim (Norway). 

Qualitative and Semi-Quantitative Analyses of 
Trace Elements in Single Grains of Iron Oxides 
with Secondary lon Mass (SIMS). 

P. Storemyr. 29 Mar 89, 67p STF36-A89026 
Sponsored by Royal Norwegian Council for Scientific 
and Industrial Research, Oslo. 


This report deals with trace element analyses in single 
mineral grains of the iron oxides hematite (Fe203) and 
magnetite (Fe304). The analyses were carried out 
with the sensitive micro- and surface analytical tech- 
nique Secondary lon Mass Spectrometry (SIMS), 
which possesses the ability to measure trace elements 
on the low ppm- and ppb level. Both qualitative analy- 
ses by means of elemental mapping and semi-quanti- 
tative analyses were done. The object of the measure- 
ments was to gain knowledge about trace element 
content in iron oxides in order to correlate these values 
with reduction properties of the oxides. 


005,426 


PB90-123399 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Polymers Div. 

Calcium Hydroxyapatite Precipitated from an 
Aqueous Solution: An International Multimethod 
Analysis. 

Final rept. 

J. Arends, J. Christoffersen, M. R. Christoffersen, H. 
Eckert, and B. O. Fowler. 1987, 18p 

Pub. in Jnl. of Crystal Growth 84, n3 p515-532 1987. 


Calcium hydroxylapatite (Ca10(PO4)6(OH)2), pre- 
pared for use as a standard reference material from 
aqueous solutions at 70 C, was analyzed by various 
techniques in six different Institutes to determine its 
purity and composition. The techniques employed 
were: chemical analyses, x-ray diffraction, infrared 
analysis, magic angle spinning nuclear magnetic reso- 
nance, differential thermal analysis, scanning electron 
microscopy, surface area and crystal size distribution 
measurements, crystal growth and crystal dissolution 
measurements. 
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005,427 


AD-A212 875/9/GAR 
Memphis State Univ., TN. 


PC A01/MF A01 


Electron Density Modulation of Ca Metal 
Centers by Substituted — 
Final rept. % Jul 88-20 A 


R. F. Johnston. 15 Sep 8 
Contract NOO014-88-0386° 


In this work several substituted-aryl-isocyanide ligands 
were synthesized. The corresponding 

tacarbonyl chromium complexes were synthesized 
photolytically to evaluate the electronic properties of 
the isocyanide ligands. The chromium compounds 
were characterized by elemental analysis, infrared, 1H 
and 13C NMR, and cyclic voltammetry. The infrared 
and 13C NMR data contained only small differents be- 
tween all the investigated ligands. This result indicated 
that only small perturbations in the electron density at 
the metal center had occurred. The cyclic voltammetry 
data had a — variation with a oxidation potential 
range of 106mV. This range could prove to be impor- 
tant if a catalytic cycle of interest included an oxidative 
procell. To completely determine the potential utility of 
these ligands more work needs to be done. (JES) 


005,428 

AD-A213 082/1/GAR PC A04/MF A01 
Weapons Lab., Kirtland AFB, NM. 

Generation of lodine Monofiuoride in a Supersonic 
Multipurpose Flowtube Facility. 

Final rept. May-Oct 88. 

C. A. Helms. Aug 89, 56p Rept no. WL-TR-89-29 


lodine monofluoride, a promising visible chemical laser 
candidate, has been chemically produced at number 
densities ag 1x10 15 molecules/cm3 in a su- 
personic flow. The low pressure (3 torr), low tempera- 
ture (300 K) flow environment should be suitable for 
lasing. Keywords: lodine monofluoride; Nitrosyl fluo- 
WES Visible chemical laser; Nitric oxide; Fluorine. 


005,429 

AD-A213 189/4/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Chemistry. 
Synthesis and Characterization of New Low-Di- 
mensional Metal Complex Conductors. 

Final rept. 1 May 86-30 Apr 89. 

W. E. Hatfield. 1 Oct 89, 12p 

Contract N00014-86-K-0608 


This research program was devoted to the synthesis 
and characterization of new transition metal complex 
electrical conductors. The primary objective of the pro- 
gram is to develop guidelines which will lead to the ra- 
tional synthesis of electrical conductors with desired 
properties, with a secondary mandate being to solve 
important scientific problems that are encountered in 
the research. Keywords: Low-dimensional metal com- 
= conductors; Mixed-valence compounds; Yttrium; 

arium; magnetic susceptibility; Cooper complexes; 
Electrical conductivity; Inorganic solids; Oxides; Sul- 
fides; Halides; Organic solids; Superconductivity; 
Methal dithiolates. 


005,430 

AD-A213 273/6/GAR PC A03/MF A01 
Kentucky Univ., Lexington. Dept. of Chemistry. 
Pyrazole Derivatives of 9- 
Borabicyclo(3.3.1)Nonane. 

Interim rept. 

M. Komorowski, K. Niedenzu, and A. Meller. Oct 89, 
16p Rept no. UK/DC/TR-27 

Contract N00014-83-K-0611 


9-Dimethylamino-9-borabicyclo(3.3.1)nonane, 
pear = Te with one molar equivalent of 
ety (=Hpz) to form the complex 
H14)B(p2). (CH3)2NH, and with additional Hpz to 
vad (C8H14)B(pz).Hpz. The latter complex is also ob- 
tained pe Bony reaction of 9-borabicyclo(3.3.1)nonane 
dimer, (C8H14)BH)2 (=9-BBN), with Hpz. The adduct 
can be deprotonated to form (C8H14)B(pz)2(-), which 
reacts with Palladium Chloride to yield PdMU- 
PZ)2B(C8H14)2. This same Pd complex is obtained 
when (C8H14)B(pz).(CH3)2NH is reacted with Sodium 
Hydride and then with (CIPd (Pi-CH2CHCH2)2 in boil- 
ing benzene, whereas at room temperature the latter 
reaction yields the eg (PZ)Pd(Pi-CH2CHCH2)2. 
Reaction of (C8H14)B(Pz)2)(-) with (CiPD Pi- 
CH2CHCH2)2 yields the complex (C8H14)B mu- 
pz)2Pd(Pi-CH2CHCH2). The pyrazabole (C8dH14)B 
mu-pz)2B(C8H14) is obtained by the reaction of 
(C8H14)B(pz).Hpz with 9-BBN, the direct interaction of 
9-BBN with Hpz, or the thermal decomposition of 
(C8H14)B(pz). (CH3)2NH in molten Hpz. A relative of 
this pyrazabole, i.e, (C8H14)B (mu-pz) (mu- 


005,434 
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NHCH3)B(C8H14) is obtained by the reaction of 
(C8H14)B(pz).CH2NH2 with 9-BBN. Keywords: Pyra- 
zolylborates; Palladium complexes; Mu-amido-Mu-pyr- 
azolatodiboranes. (AW) 
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AD-A213 292/6/GAR PC A03/MF A01 
Duke Univ., Durham, NC. Dept. of Chemistry. 

Synthesis and Characterization of Four-Membered 
Gallium-Arsenic Ring Compounds Containing a 
PhoGaha(siMes)2Ga(Pnj2cl and 


PhaGaAssiaes)2GePhy25r. 

Technical rept. 

W. K. Holley, R. L. Wells, S. Shafieezad, A. T. 
McPhail, and C. G. Pitt. 26 Sep 89, 30p Rept no. 
DU/DC/TR-12 

Contract N00014-89-J-1545 


The first organogallium four membered ring com- 
pounds with arsenic, halogen mixed bridging to be 
characterized completely, Ph2GaAs 

(SiMe3)2Ga(Ph)2(X) (X=Br (2)) were prepared by the 
reaction of (Me3Si)3 as (3) with Ph2GaCL and 
Ph2GaBr, respectively. X-ray crystallographic analy- 
ses show the compounds to be isostructural with each 
containing a nonplanar Ga-As-Ga-X four membered 
ring. Isomorphous crystals of 1 and 2 belong to the 
monoclinic system, space group P21/c (C52h), with 
four molecules in unit cells. The non-planarity of the 
rings is manifested in the halogen atom displacements 
of 0.256 A in 1 and 0.2934 in 2 from the respective Ga- 
As-Ga planes. Deviations from overall C2v symmetry 
serve to relieve unfavorable intramolecular bulky ring 
substituent interactions present in such a symmetric 
form. The dimer (Ph2GaAs(SiMe3)2)2 (4), obtained 
from the reaction of Ph2GaCL and LiAs(SiMe3)2, has 
been characterized by partial elemental analysis, NMR 
spectroscopy and cryoscopic molecular weight deter- 
mination. (AW) 


005,432 


PB90-120494/GAR PC A03/MF A01 
Quaid-i-Azam Univ., Islamabad (Pakistan). Dept. of 
Chemistry. 

Action of Thiony! Bromide on Substituted Phenols. 
Master’s thesis. 

Z. Malik. 1971, 37p 


Reaction of thionyl bromide with various mono substi- 
tuted phenols was investigated. Adding thionyl bro- 
mide to the three cresols studied led to the formation 
of mono bromo products of cresols. Under similar re- 
action conditions O-chlorophenol and p-chiorophenol 
gave 4-bromo-O-chloro phenol and 2-bromo p-chioro- 
phenol respectively. O-Mitrophenol was inert towards 
thionyl bromide. 


005,433 


PB90-120502/GAR PC A06/MF A01 
Quaid-i-Azam Univ., Islamabad (Pakistan). Dept. of 
Chemistry. 

N-Dealkylation of Tertiary Amines. 

Master’s thesis. 

M. J. Akhtar. 1972, 106p 


N-Dealkylation reactions are important in synthetic or- 
ganic chemistry. These are also extensively employed 
in the structure determination of the unknown com- 
pounds containing nitrogen. N-Dealkylation is largely 
encountered in the biological systems also. The aim of 
the work is to obtain as much information as possible 
from chemical literature to review the progress made 
in N-Dealkylation reaction mechanisms. N-Dealkyla- 
tion of tertiary amines has been studied extensively by 
reaction with a variety of oxidizing agents. The oxida- 
tion of amines is dependent on the reaction conditions, 
the oxidizing agent and the structure of the amine. 
However, there is little correlation between reaction in- 
termediates and products formed and many oxidants 
yield more than one product. 


005,434 
PB90-122938/GAR 
Quaid-i-Azam Univ., 
Chemistry. 


PC A07/MF A01 
Islamabad (Pakistan). Dept. of 


February 1,1990 47 





CHEMISTRY 
Basic & Synthetic Chemistry 


Synthesis of Some N-Carboxy Methyl Amino Acid 
Esters and an Attempt to Prepare hye d 
Methyl Amino Acids Esters)-Sulphones for 

ble Antimicrobial Activity. 

Master’s thesis. 

T. Pasha. 1989, 129p 


The thesis in organic chemistry discusses the synthe- 
sis of some N-carboxy methyl amino acid esters and 
their testing for ble antimicrobial activity. The end 
products were determined by various wet tests includ- 
ing ultraviolet and infrared spectroscopy and thin layer 
chromatography. Antimicrobial activity was measured 
against gram-positive and gram-negative bacteria. 


005,435 

PB90-123753 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Organic Analytical Research Div. 
Facile Synthesis of 1-Nitropyrene-d9 of High Iso- 
topic Purity. 


Final rept. 

A. J. Fatiadi, and L. R. Hilpert. 1989, 8p 

Pub. in Jnl. of Labelled Compounds and Radiopharma- 
ceuticals XXVII, n2 p129-136 1989. 


1-Nitropyrene-d9, 1,3-dinitropyrene-d8, 1-6-dinitropyr- 
ene-d8, and 1,8-dinitropyrene-d8, used as internal 
standards for the determination of nitro-polycyclic aro- 
matic hydrocarbons in simple and complex mixtures 
and required for GC/MS measurements used in the 
certification of NBS Standard Reference Material 1596 
(a mixture of nitropyrenes), were synthesized in one 
step from commercially available pyrene-d10 and nitric 
acid-d1. The electron impact mass spectra and isotop- 
ic purity of 1-nitropyrene-d9 and the deuterated dinitro- 
pyrenes were determined; the compounds were char- 
acterized by gas chromatography-mass spectrometry 
and by high performance liquid chromatography. 


Industrial Chemistry & Chemical 
Process Engineering 


005,436 

DE89015172/GAR 

Battelle Pacific Northwest Labs., Richland, WA. 
roceedings of the international Energy Agency 


PC A05/MF A01 


workshop on separation techn les. 
L. L. Fassbender, W. B. Ashton, B. R. Kinzey, and S. 
es —- Jul 89, 89p PNL-SA-17216, CONF- 


Contract AC06-76RL01830 

International energy yoorad workshop on separation 
technologies, Coral Gables, FL (USA), 25-28 Jan 
—— by Department of Energy, Washing- 
ion, DC. 

Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


An international separations workshop was held to 
review current international research and development 
(R and D) activities in separation technologies and to 
identify important R and D needs. Participants repre- 
sented government, academia, and industry from Aus- 
tria, Canada, the Netherlands, Sweden, the United 
Kingdom, the United States, and West Germany. 
Workshop activities included an identification of broad 
areas of R and D that are needed to advance the state 
of the art in separations science and technology, and 
some of the more focused, key research efforts 
needed. Participants, working in groups, developed 
more detailed R and D recommendations and identi- 
fied example projects that address knowledge gaps in 
three major oe areas: (1)membranes, (2) 
drying, evaporation, distillation, dewatering, and freeze 
crystallization, and (3) solvent/supercritical fluid ex- 
traction. Also, as background for the technical discus- 
sions, members of each country represented at the 
workshop made formal presentations. 


005,437 

PB90-120007/GAR PC E04/MF E04 
Selskapet for Industriell og Teknisk Forskning, Trond- 
heim (Norway). 

Gas Separations by Selective Membranes. 

N. Nesse, |. Dahi, T. N. Nilsen, and A. Stori. 6 Jun 
89, 28p STF21-A89052, ISBN-82-595-5705-3 
Sponsored by Royal Norwegian Council for Scientific 
and Industrial Research, Oslo. 


48 VOL. 90, No. 3 


Gas separation by membranes is based on differences 
in diffusion rates. The report gives a review of princi- 
ples, fundamental equations, membrane and 

, membrane modules and technical perform- 
ance. It further gives information about the work on 
membrane gas separation being done in the SPUNG 
program. 


005,438 

PB90-120015/GAR PC E04/MF E04 
Selskapet for Industriell og Teknisk Forskning, Trond- 
heim (Norway). 
Com Program for Cost Evaluation of Chemi- 


R. Hansen, and S. Sk id. 6 Jun 89, 38p STF21- 
A89051, ISBN-82-595-5611-1 
Sponsored by Royal Norwegian Council for Scientific 
and Industrial Research, Oslo. 


The report is a short presentation of the computer pro- 
ram ECON developed in cooperation between 
INTEF, Applied Chemistry and NTH, Institute of 

Chemical Engineering. The r gives an overview of 

economic evaluation of chemical plants in the System 

Technology Group at SINTEF and how ECON fits in 

n= hg me used by the program are also de- 
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PB90-120163/GAR PC A06/MF A01 
Institute of Gas Technology, Chicago, IL. 

Enhancing the Use of as a Feedstock for 
the ical Production of Chemicals. Annual 
Report F 1987-January 1988. 

V. J. Srivastava, J. R. Conrad, R. Kelley, and C. Akin. 
Aug 89, 119p GRI-89/0146 

Contract GRI-5086-260-1454 

Sponsored by Gas Research Inst., Chicago, IL. 


The project is an effort to identify and define biological 
processes capable of enhancing the utilization of 
methane for the production of chemicals that have sig- 
nificant market potential. Research efforts focused on 
establishing baseline kinetic parameters for each of 
several organisms (12 to 15) and developing kinetic 
models for methane utilization, growth, and product 
formation, evaluating and developing methods for 
product separation, and providing technical assess- 
ment of the technology. Other research efforts fo- 
cused on identifying chemicals of interest, developing 
strategies for reducing mass-transfer limitations, de- 
veloping and optimizing reactors for efficient produc- 
tion of chemicals, market analysis, and evaluating 
process economics. The application of bioengineering 
sciences to exploit the metabolic capabilities of meth- 
anotrophic bacteria will likely lead to new processes 
that wil! increase the efficiency and value of methane 
in chemicals production and in bioremediation. 
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AD-A213 017/7/GAR PC A02/MF A01 

State Univ. of New York at Buffalo, Amherst. 

Photoabsorption of Molecules at Corrugated Thin 

Metal Films. 

P. T. Leung, Y. S. Kim, and T. F. George. 15 Jun 89, 

7p 100, AFOSR-TR-89-0924 

Contract F49620-86-C-0009 

=k in _ of Chemical Physics, v90 n12 p7472-7277, 
lun 89. 


A phenomenological study has been carried out for the 
photoabsorption of molecules in the vicinity of a corru- 
“~ thin metal film. In particular, perturbative results 
or a grating silver film have been obtained to first 
order in the corrugation parameter, where the effect of 
the incident field coupled with the long-range surface 
plasmon is observed. Based on the different coupling 
nature between the radiations from the incident plane 
wave and from the molecular dipole to the substate 
film, it is proposed that through control of the various 
parameters of the film, enhanced selective photoab- 
sorption may be achieved. Keywords: Photochemical 
reactions. Reprints. (AW) 


005,441 
AD-A213 202/5/GAR PC AO5/MF A01 
San Diego State Univ. Foundation, CA. 


Photoelectron Pumped Phosphors. 
Final rept. 25 Apr 87-31 Jan 88. 

Jul 89, 82p NOSC-TD-1601 

Contract N66001-85-D-0203 


The reported investigation of cathodophosphors was 
undertaken in connection with the development of op- 
tical devices for the detection of long wavelength pho- 
tons in which the initial photon-to-electron detection is 
performed by an optical diode, then the photoelec- 
trons being accelerated by the electric field penetrate 
into a phosphor screen and the screen produces multi- 
ple photons which are detected by a (close coupled) 
photomultiplier. This report presents the results of a 
comprehensive analysis and systematization of the 
data relevant to the fast and very fast commercially 
available phosphors and developmental works on im- 
proved materials and processes in the field of phos- 
phors, especially cathodophosphors. The investigation 
included analysis of II-VI phosphors, alkaline-earth 
chalcogenides, silicates, garnets, halides, and some 
ternary compounds with diamond-like crystal structure. 
The investigation included, also, analysis of data re- 
garding the activators and coactivators as well as mix- 
tures of phosphors with optically transparent conduc- 
tive powders for the low-energy-electron cathodo- 
phosphors. The report includes the tables and dia- 
grams with the phosphors’ parameters, namely, their 
chemical composition, brightness and its drop rate, 
— efficiency, and persistence. 
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PB90-114562/GAR PC A03/MF A01 
Stanford Univ., CA. Dept. of Chemistry. 

Energy Transfer and Photochemistry in Biomime- 
tic Solar Conversion. Final Report August 1983- 
July 1989. 

S. G. Boxer. Sep 89, 13p GRI-89/0223 

Contract GRI-5083-260-0824 

See also PB89-142590. Sponsored by Gas Research 
Inst., Chicago, IL. 


The research — developed methods for study- 
ing electron transfer reactions and electron transfer in 
biomimetic soiar energy systems. Over the course of 
the project results were obtained in several areas. The 
distance and orientation dependence of energy trans- 
fer were measured quantitatively in a completely de- 
fined three-dimensional array of chromophores. Syn- 
thetic methods were developed for covalently modify- 
ing DNA bases with electron donors and acceptors. 
Electric field effects were measured on the absorption 
and emission of photosynthetic systems. This led to 
the development of a general method for modulating 
electron transfer reactions in electric fields. Applica- 
tions of this method to transition metal complexes 
were developed for the first time. 
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PB90-117425 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Molecular Spectroscopy Div. 
Dissociation Lifetimes and Level Mixing in Over- 
tone-Excited HN3 (X tilde (sup 1) A’). 

Final rept. 

B. R. Foy, M. P. Casassa, J. C. Stephenson, and D. 
S. King. 1989, 9p 

Sponsored by Air Force Office of Scientific Research, 
Bolling AFB, DC. 

Pub. in Jnl. of Chemical Physics 90, n12 p7037-7045, 
15 Jun 89. 


Vibrational overtone photodissociation is used to ex- 
amine the spectroscopy and vibrational predissocia- 
tion lifetimes of HN3 in its ground electronic state. 
Direct overtone pumping of the N-H stretching levels 
5v(sub NH) and 6v(sub NH) prepares molecules in se- 
lected states (v,J,K) near 15,100 and 17,700/cm of vi- 
brational energy; spin-forbidden NH dissociation frag- 
ments are detected by laser-induced fluorescence. 
Photodissociation spectra of beam-cooled HN3 dis- 
play mixing of individual rotational levels of the nv(sub 
NH) vibrations with several background states, with 
derived coupling matrix elements in the range 0.01- 
0.1/cm. Vibrational predissociation lifetimes of mixed 
components of 5v(sub NH) are state specific, with vari- 
ations of a factor of 2 for only 0.1/cm energy differ- 
ences. Average lifetimes for low J, K are 210 ns for 
5v(sub NH) and 0.95 ns for 6v(sub NH). The ratio of 
decay rates for the two overtone levels, k(6v(sub 
NH))/k(5v(sub NH)) = 220, is much greater than pre- 
dicted by statistical theory, which gives a ratio of 4. 
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PB90-123704 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Chemical Kinetics Div. 

Fluid Flow in Pulsed Laser Irradiated Gases; Mod- 
eling and Measurement. 

Final rept. 

W. Braun, T. J. Wallington, and R. J. Cvetanovic. 
1988, 15p 

Pub. in Jnl. of Photochemistry and Photobiology A- 
Chemistry 42, n2-3 p207-221 1988. 


Fluid flow processes following laser irradiation of gase- 
ous mixtures have been jeled in order to facilitate 
quantitative interpretation of experimental observa- 
tions. Results of computer simulations are compared 
with experimental measurements of the temporal 
changes of temperature and density obtained using 
the recently developed Hg tracer technique. The 
model outlined in the work accurately reproduces the 
experimentally observed changes in temperature and 
density in pulsed laser irradiated gas mixtures using a 
variety of cell and laser irradiation geometries. Com- 
parison of the model result with experimental data 
shows how Hg tracer technique measurements may 
be influenced by fluid flow. 


Physical & Theoretical Chemistry 
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AD-A212 927/8/GAR PC A03/MF A01 
State Univ. of New York at Buffalo. Dept. of Chemistry. 
Optical Nutation in Polymers Irradiated by Ultra- 
short Laser Pulses. 

Technical rept. 

X. Li, T. F. George, and X. Sun. Sep 89, 26p Rept 
no. UBUFFALO/DC/89/TR-111 

Contract N00014-86-K-0043 


The transient behavior of the optical susceptibility of 
polydiacetylene induced by an ultrafast pump field is 
investigated. Within a two-level model which includes 
phonon effects phenomenologically, an analytical ex- 
pression for the nonlinear susceptibility is obtained. In 
addition to spectral hole burning, the novel phenome- 
non of optical nutation found. Both the nutation and 
the shape of the hole depend sensitively on the detun- 
ing between the exciton frequency and the sum of the 
pump field and the phonon mode frequencies. The 
electronic state and phonon-mediated optical Stark 
blue shift are also found in this model. The results are 
in qualitative agreement with experiments and indicate 
tht the steady-state approximation is reliable only 
when the pulse of the pump field is longer than several 
exciton lifetimes. Keywords: Polymers, Optical proper- 
ties, Optical nutation; Irradiation, Optics, Phonon ef- 
fects, Short laser pulses, Excitons. (JES) 
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AD-A212 959/1/GAR PC A02/MF A01 
State Univ. of New York at Buffalo. Dept. of Chemistry. 
Chemistry of Pyrrole in Room-Temperature Chior- 
oaluminate Melts. 

T. A. Zawodzinski, L. Janiszewska, and R. A. 
Osteryoung. 1988, 8p AFOSR-TR-89-1074 

Grant AFOSR-87-0088 

Pub. in Jnl. of Electroanalysis Chemistry, v255 p111- 
117 1988. 


The chemistry of pyrrole in room-temperature molten 
salts composed of mixtures of AICI3 with 1-methyl-3- 
pre ssa chloride has been studied by 1H- and 
13C-NMR spectroscopy. The spectra indicate that an 
adduct is formed between pyrrole and AICI3 in melts 
containing an excess of A1C13; no adduct formation 
occurs in melts containing excess organic chloride. 
The structure of the adduct is deduced and used to 
explain the previously observed inability to polymerize 
pyrrole electrochemically in acidic melts. Keywords: 
Polypyrrole; Chloroaluminates; NMR _ spectroscopy; 
Adduct formation, Reprints. (JES) 
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AD-A212 974/0/GAR PC A03/MF A01 
Army Armament Research and Development Center, 
Dover, NJ. Armament Engineering Directorate. 


Reaction Kinetics of HAN and Water Mixtures 
Using a Personal Computer. 

Technical rept. 

A. K. Macpherson, A. J. Bracuti, and D. S. Chiu. Sep 
89, 18p Rept no. ARAED-TR-89008 


A program has been developed to study the reaction 
kinetics of gun propellants such as the HAN based liq- 
uids using a personal computer. These HAN based 
systems can be studied using a main-frame computer 
but often require long run times. In order to eventually 
model the liquid propellant guns, including the fluid 
flow, it was necessary to develop a fact reacting pro- 
gram which would form part of the final system. In ad- 
dition, a reaction program which could run on a per- 
sonal computer is convenient for initial of possible 
fuels and oxidizers. The main problem with any such 
system is that the equations are stiff with ideal time 
steps varying from 10E-18 seconds to 10E+03 sec- 
onds. Under these conditions, many integration 
schemes become unstable. An additional problem of 
using a PC is that the accuracy is limited, and as a 
result, atoms are not conserved due to round-off error. 
A minimum free energy chemical equilibrium code 
MCVEC was used to calculate equilibrium conditions. 
Using these equilibrium conditions, the reaction kinetic 
code was used to study the reaction of hydrogen and 
oxygen as an initial test case. Comparisons were then 
undertaken using HAN and the results compared with 
both the equilibrium results and available experimental 
data. Keywords: Kinetics; Combustion; Chemical kinet- 
ics; Kinetic models; Liquid propellants; Personal com- 
puters; HAN; Software; Computer codes. (KT) 
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AD-A212 985/6/GAR PC A03/MF A01 
California Inst. of Tech., Pasadena. Arthur Amos 
Noyes Lab. of Chemical Physics. 
Reorganization Free E 

fers at Liquid-Liquid and 
tor-Liquid Interfaces. 
Technology rept. no. 10, 1 Aug 88-1 Jul 89. 
R. A. Marcus. 26 Jul 89, 27p 

Contract N00014-89-J-1278 


for Electron Trans- 
Semiconduc- 


The reorganization free energy is calculated for a reac- 
tion between (i) two reactants, each in its own dielec- 
tric medium, separated by an interface, and (ii) be- 
tween a reactant and some semiconductors. An ex- 
pression is also given for the rate constant of an elec- 
tron transfer reaction at an interface between reac- 
tants in two immiscible phases. Under certain condi- 
tions it it shown that the reorganization energy for the 
two immiscible liquid system is the sum of the electro- 
chemical reorganization energies of the two reactants, 
each in its own respective solvent. The reorganization 
energy for a sermiconductor/liquid system can differ 
considerably from the corresponding metal/liquid 
value, even a factor of two. (JHD) 
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AD-A212 993/0/GAR PC A05/MF A01 
Wright Research and Development Center, Wright- 
Patterson AFB, OH. 

Thermal Analysis Study of Antimony Suilfides. 

Final technical rept. Aug 87-Feb 89. 

= it Kelley. Jul 89, 92p Rept no. WRDC-TR-89- 
2099 


An investigation of the thermal and oxidative behavior 
of a series of antimony sulfides was conducted using 
heer, rama analysis, differential scanning calor- 
imetry, high temperature differential thermal analysis, 
and Fourier transform infrared oscopy. Antimony 
trisulfide was found thermally stable to 575 C and oxi- 
datively to 300 C, above which it forms cubic Sb203. 
At temperatures above 600 C, Sb204 is formed. Anti- 
mony tri-sulfide undergoes a thermal reaction to 
produce Sb2S3 between 195 and 230 C. Antimony 
pentasulfide (containing 15 percent excess sulfur) un- 
dergoes a thermal transformation to yield Sb2S3 be- 
tween 193 and 239 C. Removal of excess sulfur by 
extraction has little effect on the thermal or oxidative 
properties. Keywords: Thermal analysis; Antimony sul- 
fide; Tribology; Differential thermal analysis. (KT) 
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Propagation of Sound in Vibrationally Excited Ni- 
and Gas Mixtures. 

Master’s thesis Jun 87-May 89. 

a Ruppel. 31 Jul 89, 50p Rept no. PARGUM-89- 


Contract N00014-84-C-0193 


Measurements of the resonant reverberation of sound 
in a tube containing N2/H2, N2/He, N2/CH4, and N2/ 
H20 mixtures have shown an amplification of the 
sound following a rapid excitation of the gas by an 
electric discharge. This effect has been named 
SACER (Sound Amplification from Controlled Excita- 
tion Reactions). This paper reports similar measure- 
ments in N2/ and in CO/H2/He mixtures. It has 
been possible in the past to determine vibrational re- 
laxation times and relaxation times for the conduction 
of translational and vibrational energy to the tube wall 
from the changes in the translational temperature in 
the gas following the electric discharge. In the work 
reported here, these rates have been confirmed by 
direct measurement of the decay times of the CO infra- 
red emission. K is: Nitrogen; Hydrogen; Helium; 
Vibrational excitation; Sound Amplification; SACER 
effect; Carbon monoxide; Theses. (AW) 
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AD-A213 011/0/GAR PC A02/MF A0i 


California Univ., Los Angeles. Dept. of Chemistry. 
U la of 


nimolecular Decomposition Sputtered 
Some Clusters: Stabilities and Evaporation 


Technical rept. 

H. J. Hwang, D. K. Sensharma, and M. A. El-Sayed. 
1989, 9p Rept no. TR-64 

Contract N00014-83-K-0341 

Pub. in the Jnl. of Physical Chemistry, v93 n13 p5012- 
5015 1989. 


The metastable decomposition of sputtered Cs(Csl)n 
clusters is investigated in two different time windows 
by use of a double-focusing sector field mass spec- 
trometer (reversed geometry). Cs(Csl)n clusters are 
found to decompose mainly by evaporationof one or 
two Cs! molecules in our time windows. Comparison of 
the evaporation probability with the evaporation 
energy predicted from the polarizable-ion model sug- 
gests that the two evaporation channels (the Cs! mon- 
omer and dimer evaporation) are parallel and adiabatic 
with no reverse activation energy. Keywords: Metasta- 
ble decomposition, Cesium iodide cluster; Adiabatic 
evaporation, Reprints. (JES) 
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AD-A213 012/8/GAR PC A03/MF A01 
California Univ., Los Angeles. Dept. of Chemistry. 
Reaction of Carbon Dioxide with Gaseous Niobium 
and Niobium Oxide Clusters. 

Technical rept. 

L. Song, A. Eychmuller, R. J. St Pierre, and M. A. El- 
Sayed. 1989, 12p Rept no. TR-62 

Contract N00014-83-K-0341 

a Jnl. of Physical Chemistry, v93 n6 p2485-2490 
1 4 


Small niobium and niobium oxide clusters (Nb(x) and 
Nb(x)O(y); X = 1-13, y = 1 -4) were synthesized by 
laser vaporization in a supersonic molecular beam 
system and reacted with carbon dioxide and its oxygen 
isotopically labeled derivative (CO*2). The reaction 

tween Nb(x) with CO2 gave Nb(x)O(+) mass peaks for 
all x values observed: Nb(x)CO2(+) for x > or = 5, 
Nb(x)(CO2) 2(+-) for x > or = 7, and Nb(x)(CO2)3(+) 
for x > or = 9. The relative apparent rate constant for 
the total reaction of Nb(x) with CO2 seems to increase 
almost smoothly with increasing cluster size. However, 
the relative yields of the oxide formation initially in- 
creased but later decreased for cluster sizes where the 
CO2 addition becomes observed. These results are 
described in terms of a mechanism involving complex 
formation between Nb(x) and CO2 leading to the for- 
mation of Nb(xjO + CO. Due to the exothermicity of 
the formation of the Nb-O bond and CO, small clusters 
seem to boil off the CO molecule formed. As the size 
of the clusters increases, its internal degrees of free- 
dom increase and its ability to retain and bind the re- 
sulting CO molecule(s) increases. This, together with 
the increasing ability of Nb(x) for large x to form 
Nb(x)(CO2)(n) (or Nb(x)O(y) to form Nb(x)O) by multi- 
ple collisions, opens up more channels by which Nb(x) 
(or Nb(x)O) can form products and leads to the ob- 
served increase in the reiative overall reaction rate 
constant with increasing cluster size. Reprints. (aw) 
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AD-A213 013/6/GAR PC A03/MF A01 
California Univ., Los Angeles. Dept. of Chemistry. 
Effects of Finite Volumes on Electronic Energy 
Transfer. 

Technical rept. 

C. L. Yang, P. Evesque, and M. A. El-Sayed. 15 Sep 
89, 22p Rept no. TR-63 

Contract N00014-83-K-0341 

Pub. in Molecular Dynamics in Restricted Geometries, 
ch13 p371-386 1989. 


Simulations for calculating the temporal behavior of 
the donor intensity have been carried out on a crystal- 
line (ordered, non-fractal) lattice with voids (excluded 
volumes) and on a fractal lattice embedded on two di- 
mension Hilbert space. The Kiafter-Blumen equations, 
which gives straight line relation between the slope 
and the fractal dimension, are used to determine an 
apparent fractal dimension for the two types of lattices. 
On the ordered lattices, straight lines of slowly varying 
slopes (Fractional dimensionality) are observed. The 
dimensionality is found to depend on the shape of the 
voids (pores), and the acceptor concentrations. Lat- 
tices with ordered voids could yield behavior very 
much similar to fractal behavior over limited time 
(length) scale. The plots for the fractal lattice did not 
give straight lines but gave oscillating behavior reflect- 
ing the generating parameters of the fractal structure. 
The straight line going through the oscillation gave the 
correct fractal dimension. Energy transfer results be- 
tween UO2(+ 2) and Eu(+3) in several zeolites which 
are known to have crystalline lattices with voids of dif- 
ferent shapes are summarized. The two dimensional 
electrodeposited copper pattern has a fractal dimen- 
sion comparable to that calculated from the Diffusion 
Limited Aggregation model, but the Fraction dimen- 
sionality is over 40% off. Reprints. (aw) 
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AD-A213 019/3/GAR PC A01/MF A01 
Georgia State Univ., Atlanta. Dept. of Physics. 

Direct Evidence from Gas-Phase Atomic Spectra 
for an Unscreened Intra-Atomic Origin of Outer- 
Core Multipiet Splittings in Solid Manganese Com- 


pounds. 

S. T. Manson, B. Hermsmeier, C. S. Fadley, M. O. 
Krause, and J. Jimenez-Mier. 28 Nov 88, 5p ARO- 
23570.22-PH 

Contract DAAL03-86-K-0085 

Pub. in Physical Review Letters, v61 n22 p2592-2595, 
28 Nov 88. 


In this Letter, we compare core-level photoelectron 
spectra of a free transition metal atom with corre- 
sponding spectra from solid compounds for the first 
time in an attempt to resolve more precisely the exact 
nature of the multiplet splittings and final-state extra 
atomic screening processes involved. We first discuss 
prior theoretical modeis for such effects and then con- 
sider our experimental data in this context. Keywords: 
Molecular chemistry, Reprints. (JES) 


005,455 
AD-A213 033/4/GAR PC A03/MF A01 
Johns Hopkins Univ., Baltimore, MD. Dept. of Chemis- 


try. 

Quenching of Helium (2 3S): Potential Energy 
Curves for, and Nonadiabatic, Relativistic, and Ra- 
diative Couplings between, the a 3 Sigma (U)(+), A 
1 Sigma(U)(+-), b 3 Pi(g), B 1 Pi(g), C 3 Sigma(g)(+), 
and C 1 Sigma(g)(+) States of He2. 

D. R. Yarkony. 15 Jun 89, 14p AFOSR-TR-89-1250 
Grant AFOSR-86-0110 

Pub. in Jnl. of Chemical Physics, v90 n12 p7164-7175, 
15 Jun 89. 


This work considers the possible role of nonadiabatic 
effects in the collisional quenching of Helium (23S). 
The electronic structure aspects of a nonadiabatic-ra- 
diative decay mechanism are analyzed. In this mecha- 
nism the a 3 Sigma(u) (+) state is coupled by relativis- 
tic, rotational, and radiative interactions to the A 1 
om (+) state which serves as a gateway to the X 
1 Sigma(g) (+) (electronically quenched) state of He2 
through the spin-allowed dipole-allowed bound-free 
transition A 1 Sigma(u) yields X 1 Sigma(g) (t). State 
averaged MCSCF/second-order Cl wave functions for 
the ground X 1 Sigma(g) (+) state and the excited, a 3 

ima(u) (+), A 1 Sigma(u) (+), b 3 Pi(g), B 1 Pi(g), C 
3 Sigma(g) (+), and C 1 Sigma(g) (+) states (referred 
to here as the primary space) of He were determined. 
Using these wave functions interstate matrix elements 
were determined. In the nonrotating molecule these 
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interactions give rise to the spin-forbidden dipole-al- 
lowed radiative transitions (b 3 Pi(g), c 3 sigma(g) (+) 
yields A 1 Sigma(u) (+). A complete description of 
these radiative decay processes requires consider- 
ation of interactions originating outside the primary 
space. The spin-forbidden, dipole-allowed perpendicu- 
lar transition moments were determined using quasi- 
degenerate perturbation theory. Keywords: Quantum 
chemistry, Spin orbit interaction, Dipolar spin spin 
interactions, Angular momentum, Dipole moment, 
Breit Pauli Approximation, Molecular orbitals, Reprints. 
(aw) 
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AD-A213 039/1/GAR PC A02/MF A01 
California Inst. of Tech., Pasadena. Arthur Amos 
Noyes Lab. of Chemical Physics. 

Femtosecond Real-Time Alignment in Chemical 
Reactions. 

M. Dantus, R. M. Bowmann, J. S. Baskin, and A. H. 
Zewail. 21 Jul 89, 9p AFOSR-TR-89-1236 

Grant AFOSR-87-0071 

Pub. in Chemical Physics Letters, v159 n5,6 p407-412, 
21 Jul 89. 


in probing the femtosecond (and picosecond) dynam- 
ics of reactions the major focus thus far nas been on 
studies of the (scalar) recoil of fragments along the re- 
action coordinate. More recently, an elementary theo- 
retical description has been made that addresses the 
time evolution of (vector) alignment and the angular 
momentum of the fragments. Using femtosecond tran- 
sition-state spectroscopy (FTS) but with polarized 
pulses, the alignment during dissociation can be meas- 
ured and then related directly to the final rotational dis- 
tribution of the fragments. Femtosecond real-time 
alignment is dissociation reactions is observed experi- 
mentally for Mercury lodide and lodine Cyanide. The 
results are accounted for by the classical theory out- 
lined here. This study adds a new dimension to femto- 
second transition-state spectroscopy (FTS), namely 
the probing of the ‘vector dynamics’ of reactions. Re- 
prints. (aw) 
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Fraunhofer-inst. fuer Chemische Technologie, Bergh- 
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investigation of the Phase Stabilizing Effect of Po- 
tassium Fluoride on Ammonium Nitrate. 

Final rept. Dec 87-Feb 89. 

W. Engel. Jul 89, 149p R/D-5955-CH-01 

Contract DAJA45-88-M-0051 


Ammonium nitrate is an interesting oxidizer in the field 
of propellants and explosives. The substance is cheap 
and readily available. The drawbacks of the substance 
are caused by its polymorphic properties. It crystallizes 
at ambient pressure in 5 modifications. Some phase 
transitions take place at temperatures, which occur 
under normal storage conditions. These transitions are 
connected with volume changes that influence severe- 
ly the properties of products containing ammonium ni- 
trate. Many attempts have been made to overcome 
these difficulties. One of the approaches consist of in- 
corporating different ions into the lattice to change the 
phase properties. In this context potassium fluoride 
has been used. The doped ammonium nitrate material 
must be checked to make sure that no undesired 
phase transitions and volume changes occur in the in- 
teresting temperature interval. A measuring system 
was built up in the past, which allows automatic meas- 
urements of series of diffraction patterns while cycling 
a sample stepwise through the interesting temperature 
ranges. The series contain informations about phase 
transition temperatures and the participating phases. 
The system was used to investigate the phase proper- 
ties of ammonium nitrate samples, which were melted 
with 2 weight % of potassium fluoride. (kt) 
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AD-A213 064/9/GAR PC AO1/MF A01 
Columbia Univ., New York. Dept. of Chemistry. 
Dynamics of Radical Pairs and Biradicals Ad- 
sorbed on Zeolites. 

N. J. Turro. 1989, 3p AFOSR-TR-89-1249 

Pub. in Polymer Preprints, v30 p565-566 1989. 


Zeolites are robust, crystalline, porous aluminosili- 
cates possessing an enormous internal surface area 
capable of adsorbing large quantities of guest mole- 
cules whose structures allow them to pass from the 
external to the internal zeolitic surface. The framework 
composition, the presence of cations associated with 
the framework, and the topology of the void space in- 


ternal to the zeolite control the diffusional and rotation- 
al dynamics of adsorbed guest molecules and imbue 
these inorganic polymeric materials with the special 
properties that contribute to their widespread use as 
catalysts, ion exchange materials and molecular 
sieves. The use of simple photochemical probes to 
yield information on the structure of these zeolites and 
how intracrystalline diffusional and rotational dynamics 
can determine the products of the photoreactions will 
be discussed. Reprints. 
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AD-A213 105/0 Not available NTIS 
New York Univ., NY. Dept. of Physics. 

Collisional Relaxation in an Extended-Pulse 
Photon Echo: Weak-Field Limit. 

R. W. Sung, and P. R. Berman. 15 Jun 89, 14p 
Availability: Pub. in Physical Review A, v39 n12 p6284- 
6297, 15 Jun 89. No copies furnished by DTIC/NTIS. 


The effect of velocity-changing collisions in an ex- 
tended-pulse photon echo is studied. In an extended- 
pulse photon, the second excitation pulse has a dura- 
tion comparable with the relaxation time of an atomic 
system. An analytic solution of the quantum-mechani- 
cal transport equation is presented in the perturbation- 
theory limit and applied to the extended-pulse photon 
echo. It is found that the decay rate of the echo signal 
due to velocity-changing collisions is significantly 
modified by the variation of the second pulse’s dura- 
tion. The results are compared with those of conven- 
tional theories of two- and three-pulse echoes using 
temporally narrow excitation pulses. A physical inter- 
pretation of the results is given using both time- and 
frequency-domain arguments. Reprints. (JHD) 
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AD-A213 106/8 Not available NTIS 
New York Univ., NY. Dept. of Physics. 

Three-State Model for Laser-Assisted Collisions. 
P. R. Berman. 1989, 20p 

Availability: Pub. in Spectral Line Shapes, v5 p713-732 
1989. No copies furnished by DTIC/NTIS. 


A laser assisted collision (LAC) is one involving a com- 
bined collisional-radiative interaction. A typical laser 
assisted collision can be written as a reaction of the 
form. A (sub |) + h-bar omega yields A (sub F), where 
l> and F> are composite initial and final states, re- 
spectively, of atoms A and A’ which are undergoing the 
collision, and Omega is the frequency of the laser field 
which produces the transition from initial to final state. 
The eigenkets |> and F> may be expressed in terms 
of the individual atomic-state eigenkets as |> = i> 
i>, F> = f> f’>, where unprimed states refer to 
atom A and primed states refer to atom A’. Laser-as- 
sisted collisions have been classified into two broad 
categories. First, there are the so-called optical colli- 
sions (1) or Collisionally-Aided Radiative Excitation 
(CARE)) (2) involving reactions of the form. Second, 
there are the so-called radiative collisions or Laser-Iin- 
duced Collisional Excitation Transfer ( LICET ) or Ra- 
ony Inelastic Collisions (RAIC). Reprints. 
J 
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AD-A213 107/6 Not available NTIS 
New York Univ., NY. Dept. of Physics. 

Theory and Interpretation of Pressure-induced 
Resonances. 

P. R. Berman, and G. Grynberg. 15 Jan 89, 16p 
Availability: Pub. in Physical Review A, v39 n2 p570- 
585, 15 Jan 89. No copies furnished by DTIC/NTIS. 


Both a bare-atom and dressed-atom picture of atom- 
field interactions are used to present a theory of the 
pressure-induced resonances that can arise when four 
radiation fields interact with a three level quantum 
system. The four fields drive to coupled atomic transi- 
tions which share a common level, the levels being ar- 
ranged in a ladder scheme. As the field frequencies 
are varied, certain resonant structures in the excitation 
spectrum of the upper state population appear only in 
the presence of collisions. The resonant structures 
result from processes that have been referred to in 
past as collisionally aided radiative excitation (CARE) 
and pressure-induced extra resonances in origin, 
which can be linked to conservation of energy. In con- 
trast to conventional PIER4 signals, line shapes calcu- 
lated in this work result from a single atom rather than 
a collective emission. Moreover, the signals vanish 
unless the applied fields are relatively coherent, again 
in contrast to conventional PIER4. Reprints. (JHD) 
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AD-A213 108/4 Not available NTIS 
New York Univ., NY. Dept. of Physics. 

Theory of Optical Coherent Transients Including 
Collisional Effects: Application to an Extended- 
Pulse Photon Echo. 

R. W. Sung, and P. R. Berman. 15 Jun 89, 12p 
Availability: Pub. in Physical Review A, v39 n12 p6298- 
6309, 15 Jun 89. No copies furnished by DTIC/NTIS. 


The interaction between an intense radiation field and 
atoms that undergo collisions in an atomic vapor is 
studied. With the assumption that velocity-changing 
collisions are state independent and weak, one ob- 
tains analytic expression for the time-dependent den- 
sity-matrix elements by solving a quantum-mechanical 
transport equation using a dressed-state approach. 
Our analytical calculation is used to predict the form of 
the signal in an extended-pulse photon echo. The re- 
sults show good aoe with an experiment carried 
out by Yodh et al. It is found that the decay rate of the 
echo signal decreases rapidly with increasing duration 
of the second pulse in the pulse excitation sequence. 
A comparison between theory and experiment is pre- 
sented and a cg interpretation of the results is 
given. Reprints. (jhd) 
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AD-A213 112/6/GAR PC A03/MF A01 
New York Univ., NY. Dept. of Physics. 

Interaction of Radiation with Matter: Atomic Colli- 
sion Processes Occurring in the Presence of Radi- 
ation Fields. 

Annual rept. 1 Aug 88-30 Sep 89. 

P. R. Berman. 30 Sep 89, 13p 

Contract N00014-87-K-0303 


(1) Quantum jumps; (2) Coherent transients; (3) laser- 
assisted collisions; (4) Collision induced resonant 
structures in laser spectroscopy; (5) Collision kernels 
and transport coefficients; (6) Interactions with broad- 
band noise. Keywords: Laser spectroscopy, collisions, 
pressure-induced resonances, dressed atoms, laser- 
assisted collisions, magnetic-state polarization, broad- 
band noise, 4-wave mixing, stochastic fields, quantum 
jumps, collective effects, exchange collision kernel, 
optical Bloch Equations, coherent transients. (JHD) 
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AD-A213 165/4/GAR PC AO6/MF A01 
Frank J. Seiler Research Lab., United States Air Force 
Academy, CO. 

Theoretical Study of the Townes-Merritt Effect in 
Level Crossing Experiments. 

Doctoral thesis. 

W. R. White. Sep 89, 113p FJSRL-TR-89-0009, 
AFIT-DS/ENP/89-2 


The aim of this study is to develop the theory to de- 
scribe the effect of an external nonresonant electro- 
magnetic field on level crossing experiments. The pri- 
mary motivation rests in the possibility of using these 
effects to obtain greater accuracy in high resolution 
spectroscopy. A high resolution spectroscopic tech- 
nique using a nonresonant FF field in a level crossing 
experiment is proposed. Absorption sidebands, origi- 
nally observed b Townes and Merritt (1947), are ana- 
lyzed using a quantum electrodynamic (QED) ap- 
proach. A model is developed using the Heisenberg 
operator formalism and the adiabatic approximation to 
describe the atomic dynamics. Results agree with a 
dressed states approach and the original experiment. 
The model is extended to a three level atom to de- 
scribe level crossing and quantum beats for linear and 
quadratic Stark shifted atoms. Expressions are devel- 
oped to define level crossing conditions and estimate 
critical experimental parameters. Keywords: Absorp- 
aN) sidebands; Nonlinear optics; Gunnin optics. 


005,465 

AD-A213 167/0/GAR 
Geo-Centers, Inc., Newton Upper Falls, MA. 
Clearing of Military Smokes and Aerosols. 
Contractor rept. Aug 88-Feb 89. 


PC A03/MF A01 


G. Hogan, and G. O. Rubel. Aug 89, 44p CRDEC- 
CR-040 


Contract DAAA15-88-C-0050 


A new device has been developed to measure the 
charge distribution of candidate smoke scavenger ma- 
terials that are advertently charged with corona fields 
and by triboelectrification. It was shown that particle 
saturation charge can be achieved with triboelectrifica- 


tion nd that conductors charged more easily than die- 
lectrics. It is also shown that particle shape has an in- 
fluence on maximum particle charge. A phase li study 
is proposed that will attempt to extend the particle 
charge measurements to millimeter-sized scavenger 
particles. Keywords: Smoke scavenging; Particle 
charge distribution conductors; Triboelectrification; 
Dielectrics; Corona. 
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Michigan Univ., Ann Arbor. 

Small Particle Scattering and Absorption. 
Contractor rept. Jun 86-Dec 88. 

H. Weil. Jul 89, 72p CRDEC-CR-045 

Contract DAAA15-86-K-0022 


The aim of this contract is to extend our knowledge of 
the scattering and absorption of electromagnetic 
energy by aerosol particles. Particular interest is in mm 
wave, infrared and optical scattering for particles of di- 
mensions ranging from much smaller than to compara- 
ble with the incident wavelengths. The work proposed 
and accomplished was all theoretical and computa- 
tional. An overview is given of the theoretical and com- 
putational research on electromagnetic scattering by 
small particles. Results that have been published in 
journal articles are described concisely. These include 
various special techniques to treat particles which are 
very thin compared to the incident wavelength, Lo. 
Also in this group of published results, is a study of the 
internal, surface, and near fields for capped cylindrical 
particles, all of whose dimensions are small compared 
to Lo and for which Lo is in a wavelength range such 
as to excite plasmon or polariton resonances in the 
particle. Unpublished work along these lines is de- 
scribed in detail in an appendix. This more recent work 
considers the effects on the resonant modes of parti- 
cle proximity and aggregation and also considers indi- 
vidual spheres with spherical holes either inside the 
spheres or forming bites in the sphere surface. Key- 
words: Light scattering; Internal energies; Raleigh par- 
ticles; Biosphere. (AW) 
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SRI International, Menio Park, CA. 

Mechanisms of CO(2) Reduction Metal and Metal 
Modified Semiconductor Electrodes. 

Final rept. Dec 85-Dec 88. 

K. W. Frese. 20 Sep 89, 16p 

Contract N00014-86-C-0121 


Fundamental studies were made to elucidate the fac- 
tors that control the rate of electrochemical reduction 
of carbon dioxide. The reorganization energies for 
Carbon dioxide and Hydrogen cation reduction were 
3.1 and 1.95 eV, respectively. Models were developed 
that allow prediction of binding energies of adsorbed 
intermediates on electrode surfaces. Palladium, Mo- 
lybdenum and Gallium arsenide (111) were found to be 
among the best materials that catalyzed the reduction 
of CO2 to Methanol. (AW) 
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AD-A213 186/0/GAR PC A03/MF A01 
Northwestern Univ., Evanston, IL. Dept. of Chemistry. 
Synthesis and Electrochemistry of 2,2’-Bipyridyi 
Complexes of Dioxorhenium(V). Revision. 
Technical rept. 

M. S. Ram, C. S. Johnson, R. L. Blackbourn, and J. 
T. Hupp. Aug 89, 35p Rept no. TR-2-REV 

Contract N00014-88-K-0369 


The rhenium(V) bipyridyl(bpy) complexes (BPY) 
(PY)2Re(O)2Ci04 and (bpy) (3 - 
pySO3)2Re(0)2(Na).2H20 have been prepared by re- 
action of 2,2’ - bipyridine with trans -(PY)4Re(O)2CI 
and trans-(3-PYSO3)4Re(O)2 (Na)3 in methanol or 
methanol/water solutions (py = pyridine, 3-pySO3 = 
3 pyridinesulfonate). Despite the seemingly trivial 
change in coordination environment the bpy-contain- 
ing complexes were found to behave very differently 
than the corresponding tetrapyridyl complexes. For ex- 
ample, the pH-independent formal potential for reduc- 
tion of Re (VI) to Re(V) was lowered by some 600 mV. 
On the other hand, the pH-dependent potential for the 
Re(V/Ill) couple increased by ca. 200 mV upon bpy 
coordination. The V/IIl couple also became consider- 
ably more reversible (kinetically) in its electrochemical 
response. The Re(Iil/Il) potential was also shifted in 
the positive direction. At high pH’s, the V/IIl and IlI/II 
couples coalesced to yield the first example of three- 
electron redox behavior in rhenium chemistry. By anal- 
ogy with known dioxo-osmium complexes, both the 
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thermodynamic and kinetic electrochemical effects 
were attributed to a relative destabilization of the inac- 
cessible Re(IV) oxidation state following bpy coordina- 
tion. It was proposed that the destabilization is induced 
by trans to cis isomerization. The cis dioxo configura- 
tion has only rarely been seen in d2 coordination 
an and never for hexacoordinate rhenium. 
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Molecular Mixing and Chemical Reactions in Tur- 
bulent Shear Layers. 

Final rept. 7 Jan 85-31 Oct 88. 

J. E. Broadwell, and M. G. Mungal. 1988, 10p 
Contract N00014-85-K-0646 

Pub. in International Symposium on Combustion 
(22nd), Combustion Inst., p579-587 1988. 


A model is proposed for describing chemical reactions 
in a turbulent shear layer. The model exhibits explicitly 
the effects on the overall reaction rate of equivalence 
ratio and of the Schmidt, Reynolds and Damkohier 
numbers. The model predictions compare favorably 
with experimental results in which all of these param- 
eters are varied. The comparisons imply that the Reyn- 
olds number influences the effective reaction rate for 
Re as high as 6th to the 10th and that the reac- 
tion rate mes mixing limited for values of the Dam- 
kohler number, based on time of flight to the measur- 
ing station and the overall reaction time, of about 40. 
Keywords: Turbulent flow; Reaction kinetics; Combus- 
tion; Flame propagation; Flame sheets; Reprints. (AW) 
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AD-A213 218/1/GAR PC A03/MF A01 
Diamond Materials, Inc., State College, PA. 

Novel in situ Spectroscopic Ell for Real 
Time Analysis of CVD Diamond 

Final technical rept. 30 Sep 88-30 Aug 89. 

R. J. Koba. 4 Oct 89, 45p Rept no. DMI-TR-89010 
Contract DAAH01-88-C-0899 


A split reflected beam spectroscopic ellipsometer 
(SRBSE) was designed assembled and used to per- 
form elliposmetric measurements on four different 
samples. The four samples were: (1) a base silicon 
wafer, (2) a silicon wafer coated with diamond-like 
carbon, (3) a silicon wafer coated with diamond of 
70% of its surface area, and (4) a silicon wafer coated 
with a fully dense diamond film. The purpose of the 
program was to determine whether SRBSE could dis- 
tinguish between different carbon films deposited on 
silicon substrates, thereby serving as a low cost alter- 
native to more expensive spectroscopic techniques. 
The SRBSE could not provide accurate ellipsometric 
results over the range of light wavelengths investigat- 
ed. The SRBSE could distinguish a coated substrate 
from an incoated substrate. measurements were 
too inaccurate to distinguish between the various 
types of carbon coatings on silicon. The lack of accu- 
racy was attributed to sensitivity of SRBSE to slight 
changes in optical beam fa weer oee polarization, and 
monochromaticity of the inci beam. Two important 
conclusions were drawn. 1. The required hardware 
configuration of a SRBSE instrument is dependent 
upon the type of sample being examined. The shape of 
the pyramidal beam splitter is dictated by the optical 
properties of the substate upon which films are depos- 
ited and, to a lesser extent, the optical properties of 
the films themselves. 2. A major reason for measure- 
ment error was the insufficiently strong beam intensi- 
ties despite the fact all measurements were made 
under carefully controlled conditions designed to maxi- 
mize the sensitivity of light detection. (JHD) 
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Bristol Univ. (England). Dept. of Inorganic Chemistry. 

bone erream thet Polynuclear Metal Complexes with 

Bridging Carbene or Carbyne nds. Part 87. Do- 

cosahedral Carbaborane (alkylidyne)Tungsten 

Complexes. 

S. J. Crenell, D. D. Devore, S. J. Henderson, J. A. 

Howard, and F. G. Stone. 1989, 13p AFOSR-TR-89- 
54 


11 

Grant AFOSR-86-0125 

Pub. in Jnl. of the Chemical Society, Dalton Transac- 
tions p1363-1374 1989. 


In a series of recent papers we have demonstrated 
that salts of the anionic complexes W(Triple bond 
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CR)(CO)2(N5-C2B9H9Me2) (R = alkyl or ) and 
Mo(Tri Bond Coot ate 4)(COP-PYOMENS ) NE 
C2B9H9Me2)-anionic complexes can be used as pre- 
cursors for the synthesis of a variety of compounds 
with heteronuclear metal-metal bonds. In reactions of 
these anionic the C Triple Bond M (M double 
bond W or Mo) groups ligate low valent metal-ligand 
fragments, thereby forming products having core 
structures based on a re ee ring. 
However, apie ty tee is synthetic proce- 
dure is the larity with which the nidoicosahedral 
Eta 5-C2B9H9Me2 fragment, bonded to the — 
or molybdenum centres, adopts a non-spectator role. 

Initially this takes the form of cage slippage so as to 
form an exopolyhedral B-H-metal bond. However, fur- 
ther transformations often follow, promoted either by 
migration of the hydrogen to the alkylidyne 
md the Sop de of molecular hydrogen. As a result, 

novel compounds have been characterised 
with eons structures of a hitherto unknown type. 
In this paper we introduce a new but related series of 
reactions based on using the anionic salt complexes 
as reagents for polynuclear metal com- 


prepari 
pounds. These salts coma the thirteen-vertex doco- 
sahedral C2B10W framework, rather than the twelve- 
vertex icosahedral C2B9W group involved in earlier 
work. A preliminary account has _ given of the re- 


sults in this paper. 
tungsten; Iron; Carbaborne; 


‘eywords: Reprints; 
Alkyl (KT) 
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Illinois Univ. at — Dept. of Materials 
Science and Engineeri 

Effect of Adsorbed Albee dn the Qocenpiaitan 
Rate of Nickel Hydride. 

Technical rept. 

A. Kimura, and H. K. Birnbaum. 22 Aug 89, 31p Rept 
no. MRL-89-015 

Contract N00014-83-K-0468 


The decomposition rate of nickel hydride was studied 
using x-ray, Auger spectroscopy, and SIMS tech- 
niques. In high p purity nickel, which was cathodically 
charged with hydrogen, deposition of arsenic on the 
nickel surface considerably decreased the decomposi- 
tion rate of nickel hydride. This effect of arsenic on the 
egress of hydrogen from nickel is related to the influ- 
ence of adsorbed arsenic on the entry of hydrogen into 
nickel during cathodic charging. Both eifects result 
from inhibition of the recombination of hydrogen atoms 
at the surface thus resulting in a higher effective hydro- 
gen fugacity at the surface. The effects of adsorbed 
arsenic on the decomposition of nickel hydride was in- 
fluenced by alloying elements such as carbon and 
sulfur in the nickel, with the arsenic effect being great- 
er in Ni-S alloys and smaller in Ni-C alloys than in high 
purity nickel. Keywords: Hydrogen; Hydrides; Cathodi 
charging; Electrolysis. (kt) 
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AD-A213 265/2/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Cambridge. Research 
Lab. of Electronics. 

Chemical Beam Epitaxy of ZnSe. 

Semi-annual rept. 1 Feb-31 Jul 89. 

L. A. Kolodziejski. 31 Jul 89, 7p 

Contract N00014-88-K-0564 


bo ck gente of the ay age is to determine optimum 
owth parameters for the chemical beam epitaxy of 
nse. In addition microstructural, optical, and electri- 
cal characterization of the material will be performed to 
assess the material’s quality and potential; compari- 
=. will be made with material grown by molecular 
Keywords: Zinc; Selenium; Chemical 

por Robots. (JES) 
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Brown Univ., Providence, Ri. Dept. of Chemistry. 
Preparation and Properties of Cobalt-Doped II-VI 


Technical rept. 

C. M. Niu, R. Kershaw, K. Dwight, and A. Wold. 26 
Sep 89, 24p Rept no. TR-13 

Contract N00014-85-C-0177 


Samples of cobalt-doped ZnS, ZnSe, and CdS and 
CdSe were prepared by the direct combination of the 
elements. The limit of solubility of cobalt in these sys- 
tems was established. Magnetic measurements indi- 
cate that the antiferromagnetic interactions of the 
cobalt in the zinc systems were greater than those ob- 
served in the cadmium chalicogenides. Single crystals 
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of cobalt-doped zinc inides were grown by 
chemical vapor tra Their IR transmission was 
measured and the concentration for maximum 
hardness was determined.K : Solid State 


chemistry; Zinc sulfide; Cadmium sulfide. (JES) 
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Brown Univ., Providence, Ri. Dept. of Chemistry. 
Growth and Characterization of Zinc Sulfide Films 
by oe of Zinc Oxide Flims with H2S. 
Technical 
Y. M. Gao, Wu, J. aS K. Dwight, and A. Wold. 
26 Sep 89, 9p Rept no 
Contract NOOO! 4-85-K-0177 
Zinc sulfide is an IR window material and a transparent 
semiconductor with a | direct band gap. It also 
SS plezoelectic, photoconductve and electro- 
luminescent properties. Thin films of zinc sulfide can 
be utilized for infrared antireflection coatings, light- 
emitting diodes (LEDs), electroluminescent (EL) dis- 
lays, multilayer dielectric filters, optical phase modu- 
lation and light — = integrated optics. In recent 
years, there large amount of effort directed 
at the growth of high mualite films of ZnS. Various fabri- 
cation techniques have been employed, such as ion 
beam epitaxy sputtering atomic layer epitaxy (ALE), 
molecular beam (MBE), metal inic chemical vapor 
deposition and spray pyrolysis. Zinc sulfide films were 
prepared by conversion of zinc oxide films in the pres- 
ence of h —— sulfide. The films which contained 
both the and cubic forms of zinc sulfide 
were shown 0 uniform and gave a measured band 
gap of 3.65 eV. (KT) 
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AD-A213 375/9/GAR PC A05/MF A01 
San Diego State Univ. Foundation, CA. 
Nuclear Magnetic en ng eee ag Signatures of Nitro- 
+ ni 
inal rept. Oct er Men 68 _ 
L. J. Burnett, J. P. Sanders, and M. A. Fineman. Aug 
89, 96p NOSC-TD-1632 
Contract N66001-87-D-0136 


Experiments were conducted to determine if unique 
NMR signatures can be detected and defined for the 
proton NMR signals of nitrogen-containing com- 
pounds. Compounds of particular interest include ex- 
plosives and explosive stimulants. The effects of off 
resonance radio frequency (rf) irradiation or pumping 
in three were observed in three ni n-containing 
compounds: HMT, TNT, and PETN. Similar effects 
were observed in mannitol and in the plastic explosive 
C-4 but dielectric heating of the sample C-4 made it 
impossible to apply the required sequence of rf pulses. 
The NMR FID signal from C-4 contains two distinct 
components. At present, methods to enhance the ef- 
fects of off-resonance irradiation and improve the 
NMR signature are not obvious. With proper design, it 
may be possible to take advantage of the observed 
effects in field-usuable NMR explosive detectors. Key- 
words: Nuclear magnetic resonance; Free induction 
decay; Hexamethylenetetramine; Mannitol; Larmor fre- 
ono)” Trinitrotoluene; Pentaerythritol tetranitrate. 
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AD-A213 399/9 Not available NTIS 
New York Univ., Bronx. Dept. of Physics. 
Pressure-induced Effects in Two-Level Atoms: 
New Approach and Simple Physical Interpretation. 
G. Grynberg, and P. R. Berman. 15 Apr 89, 10p 
Availability: Pub. in Physical Review A, v39 n8 D4016- 
4025, 15 Apr 89. No copies furnished by DTIC/NTIS. 


Pressure-induced effects in nonlinear optics and spec- 
troscopy are studied using a nonstandard-dressed- 
atom formalism for a set of two-level atoms. Consider 
a two-level atom interacting with two radiation fields 
whose frequencies differ by delta and undergoing de- 
phasing collisions with a perturber bath. The atom-field 
detunings are large compared with all relaxation rates 
in the problem. The system is described by a Hamilton- 
ian of an atom dressed by a single-mode field with a 
pong: hays constant slowly varying in time at frequency 

collisionally aided excitation of the initially 
unpopulated dressed states is modulated in time. Ail 
the characteristics of the pressure-induced effects are 
deduced form the properties of this time modulated ex- 
citation. Apart from already known phenomena (pres- 
sure-induced effects resonances in four-wave mixing, 
pressure induced phase shifts, etc.) that are reinter- 
preted using this approach, we present a new effect 


that can be described as fluorescence beats. Finally, 
this approach gives a firm basis for use of a model in- 
volving collision-induced gratings and the pressure-in- 
duced effects in the contest of this model. Keywords: 
Reprints. (JHD) 
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Lawrence Livermore National Lab., CA. 

X-ray diffraction ome of metal aurocyanides. 
W. S Selig, G. S. Smith, K. K. Harding, and L. J. 
Summers. Jun 89, 16p UCID-21742 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
_—, Original copy available until stock is exhaust- 


Aurocyanides of the following metal cations have been 
Payor Ag, Hg(Il), Ga, Fe(Itl), Ti(l), Bi, Pb, Mn(Il), Ni, 
Cu(II), Cd, In, and Co(II). Most of the aurocyanides 
are of the type M(Au(CN)2)x where M is the metal 
cation and x its valence. However, under some condi- 
tions mixed — containing K = be formed, 
such as KCo(Au(CN)2)3. Only Ag and Hg(II) form auro- 
cyanides which are sufficiently insoluble for the poten- 
tiometric determination of the aurocyanide anion. The 
diffraction patterns of the various aurocyanides are re- 
ported. 12 refs., 16 tabs. 


005,479 

DE89015282/GAR PC A03/MF A01 

Los Alamos National Lab., NM. 

— py of the Amide-i Modes of Acetani- 

|. J. Bigio, A. C. Scott, and C. T. Johnston. 1989, 11p 

LA-UR-89-2561, CONF-8907120-1 

Contract W-7405-ENG-36 

NATO research workshop on self-trapping of oe. 

ye a“ in protein, Hanstholm (Denmark), 30 Jul - 

Washingt hace Sponsored by Department of a, 
i 


in, DC. 
Portions of ‘this document are illegible in microfiche 
products. 


Raman measurements were made on acetanilide (N- 
phenyl-acetamide). Data are presented of the integrat- 
ed intensity of the 1650/cm band as a function of tem- 
perature. The experimental procedures and data re- 
duction were highly rigorous and are believed to be to 
most reliable data available. A concise theory of polar- 
on states is presented and used to interpret the data. 
22 refs., 4 figs., 1 tab. 
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DE89016161/GAR PC A03/MF A01 

Oak Ridge National Lab., TN. 

Base Catalyzed Hydrolysis and Condensation Re- 

actions of Dilute and Concentrated TEOS (Te- 

traethylorthosilicate) Solutions. Draft. 

M. T. Harris, C. H. Byers, and R. R. Brunson. 1989, 

16p CONF-890805-1-Draft 

Contract AC05-840R21400 

International workshop on glasses and ceramics from 

a (5th), Rio de Janeiro (Brazil), 6-10 Aug 1989. 
ponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


The synthesis of submicron silica particles by the hy- 
drolysis and condensation of dilute and concentrated 
solutions of tetraethylorthosiliate (TEOS) has been 
studied in low-molecular weight alcohols (C1--C4). A 
base (ammonia) is used to catalyze the reaction. 
Raman spectroscopy, gas ar and the 
molybdate method are used to establish the hydrolysis 
and condensation kinetics. Dynamic and classical 
amg techniques are employed to monitor 
particle growth and particle number concentration ki- 
netics, and — size distribution. The effects of sol- 
vent and TEOS concentration on the degree of mono- 
dispersity of the particles will be discussed. Further- 
more, the chemical and particle growth data will be 
used to test the theories of homogeneous nucleation 
and coagulative nucleation, which have been pro- 
posed as the mechanisms that govern the = of 
submicron monodi silica particle by TEOS hy- 
drolysis. 13 refs., 4 figs., 1 tab. 
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Raman characterization of high temperature mate- 

rials using an imaging detector. 

G. M. Rosenblatt, and D. K. Veirs. Mar 89, 24p LBL- 

26130, CONF-890435-5 

Contract AC03-76SF00098 

International conference on high temperatures: chem- 

nied of ey materials (6th), Gaithersburg, MD 
USA), 3-7 Apr 1989. Sponsored by Department of 

aad Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


The characterization of materials by Raman spectros- 
copy has been advanced by recent technological de- 
velopments in light detectors. Imaging photomultiplier- 
tube detectors are now available that impart position 
information in two dimensions while retaining photon- 
counting sensitivity, effectively greatly reducing noise. 
The combination of sensitivity and reduced noise 
allows smaller amounts of material to be analyzed. 
The ability to observe small amount of material when 
coupled with position information makes possible 
Raman characterization in which many spatial ele- 
ments are analyzed simultaneously. Raman spectros- 
copy making use of these capabilities has been used, 
for instance, to analyze the phases present in carbon 
films and fibers and to map phase-transformed zones 
accompanying crack propagation in toughened zir- 
conia ceramics. 16 refs., 6 figs., 2 tabs. 
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Huntsville, AL. George C. Marshall Space Flight 
Center. 

Highly Automated Optical Characterization with 
FTIR (Fourier Transform Infrared) Spectrometry. 
G. L. E. Perry, and F. R. Szofran. Sep 89, 20p NAS 
1.15:100379, NASA-TM-100379 


The procedure for evaluating the characteristics of Il- 
VI semiconducting infrared sensor materials with a 
Fourier Transform Infrared (FTIR) spectrometer 
system will be discussed. While the method of map- 
ping optical characteristics with a spectrometer has 
been employed previously, this system is highly auto- 
mated compared to other systems where the optical 
transmission data are obtained using a FTIR system 
with a small stationary aperture in the optical path and 
moving the specimen behind the aperture. The hard- 
ware and software, including an algorithm developed 
for extracting cut-on wavelengths of spectra, as well 
as several example results, are described to illustrate 
the advanced level of the system. Additionally, data 
from transverse slices and longitudinal wafers of the 
aforementioned semiconductors will be used to show 
the accuracy of the system in predicting trends in ma- 
terials such as shapes of growth interfaces and com- 
positional uniformity. 
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PAT-APPL-7-376 487/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Controlled Method of Reducing Electrophoretic 
Mobility of Various Substances. 

Patent Application. 

J. M. Vanalstine. Filed 7 Jul 89, 20p N89-28603/3, 
NASA-CASE-MFS-26049-1-NP 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A method of reducing electrophoretic mobility of ma- 
cromolecules, particles, cells, and the like is provided. 
The method comprises interacting the particles or cells 
with a polymer-linked affinity compound composed of: 
a hydrophilic neutral polymer such as polyethylene 
glycol, and an affinity component consisting of a hy- 
drophobic compound such as a fatty acid ester, an im- 
munocompound such as an antibody or active frag- 
ment thereof or simular macromolecule, or other li- 
gands. The reduction of electrophoretic mobility 
achieved is directly proportional to the concentration 
of the polymer-linked affinity compound employed, 
and the mobility reduction obtainable is up to 100 per- 
cent for particular particles and cells. The present in- 
vention is advantageous in that analytical electrophor- 
etic separation can not be achieved for macromole- 
cules, particles, and cells whose native surface charge 
structure had prevented them from being separated by 
normal electrophoretic means. Depending on the affin- 
ity component utilized, separation can be achieved on 
the basis of specific/irreversible, specific/reversible, 


semi-specific/reversible, relatively nonspecific/revers- 
ible, or relatively nonspecific/irreversible ligand-sub- 
stance interactions. The it method is also ad- 
vantageous in that it can be used in a variety of stand- 
ard laboratory electrophoresis equipment. 
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PB90-117144/GAR PC A02/MF A01 
New Orleans Univ., LA. Dept. of Chemistry. 
Comparative Analysis of the Electrostatic Poten- 
tials of Dibenzofuran and Some Dibenzo-p-dioxins. 
Journal article. 

J. S. Murray, B. A. Zilles, K. Jayasuriya, and P. 
Politzer. c1986, 6p EPA/600/J-86/514 

Pub. in Jnl. of the American Chemical Society, vi08 
p915-918 1986. Sponsored ws! Health Effects Re- 
search Lab., Research Triangle Park, NC. 


Electrostatic potential maps of dibenzofuran, dibenzo- 
p-dioxin, § 2,8-dichloro-3,7-dimethyldibenzo-p-dioxin, 
2,3,7,8-tetrafluorodibenzo-p-dioxin, and 2,3,7,8-te- 
trachlorodibenzo-p-dioxin (TCDD) are presented and 
compared. The biological activities of the molecules in- 
crease from zero for the first two to very strong for the 
highly toxic TCDD. The analysis of the electrostatic po- 
tentials ~—— certain key features that may be nec- 
essary for the effective interaction of the classes of 
compounds with a cytosolic receptor, which is believed 
to be the initial step leading to various toxic responses 
and other biological activity. (Copyright (c) 1986 Ameri- 
can Chemical Society.) 
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PB90-117342 Not available NTIS 

National Inst. of Standards and Technology (NML), 

Boulder, CO. Time and Frequency Div. 

Detection of the Free Radicals FeH, CoH, and NiH 

by Far Infrared Laser Magnetic Resonance. 

Final rept. 

S. P. Beaton, K. M. Evenson, T. Nelis, and J. M. 

Brown. 1988, 3p 

pie in Jnl. of Chemical Physics 89, n7 p4446-4448, 1 
t 88. 


The authors report the detection of rotational transi- 
tions of the free radicals FeH, CoH, and NiH. The 
measurements were made in the far infrared (FIR) be- 
tween 50-90/cm using laser magnetic resonance. 
Signal-to-noise ratios of over 1000 with a 1 s time con- 
stant were obtained on the strongest lines of all three 
species. These metal hydrides are expected to be 
abundant in the interstellar medium, and optical emis- 
sion spectra of FeH have been detected in many stel- 
lar spectra. Precise ground state rotational transition 
frequencies are needed for radio and FIR astronomical 
searches and will be provided from an analysis of the 
authors’ spectra. 
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PB90-117359 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Time and Frequency Div. 

Far-Infrared Laser Magnetic Resonance Spectrum 
of the CD Radical and Determination of Ground 
State Parameters. 

Final rept. 

J. M. Brown, and K. M. Evenson. 1989, 18p 
Contracts NASW-15, NASW-047 

Sponsored by National Aeronautics and Space Admin- 
istration, Washington, DC. 

a in Jnl. of Molecular Spectroscopy 136, p68-85 
1 . 


The far-infrared laser magnetic resonance spectrum of 
the CD radical in the nu=0 level of the X doublet pi 
state has been studied in detail. Twelve transitions 
which are accessible with currently available laser 
lines have been recorded. The measurements have 
been analyzed and subjected to a single least-squares 
fit using an effective Hamiltonian. The data provide pri- 
mary information on the rotational and fine-structure 
intervals between the lowest rotational intervals. They 
also yield values for the Lambda-type doubling and 
deuteron hyperfine splittings in the same levels. Com- 
bination of the measurements with the ——, 
data for CH allows the two parameters, gamma and 
sub D, to be determined separately. 
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Electric-R Optothermal Spectrum of 
(H20)2: Microwave of the K=1-0 Sub- 
band for the E((+ or -)2) States. 

Final rept. 

G. T. Fraser, R. D. Suenram, L. H. Coudert, and R. 
S. Frye. 1989, 4p 

a Jni. of Molecular Spectroscopy 137, p244-247 


Microwave spectra of (H20)2 have been obtained 

—- electric-resonance optothermal spectrometer 
(EROS). The microwave measurements extend previ- 
ous results on the K=0-0 and K=1-0 bands for the 
A2(+/-) and B2(+/-) rotational-tunneling states and 
include the first observations of the weak c-type K=1- 
0 band for the E2(+/-) states. The results allow a near 
direct determination of the h2v tunneling matrix ele- 
penal ped ee ny ater peog ee motion 

ich in anges two hydrogens on accep- 
tor H20 molecule and the two hydrogens on the donor 
H20 molecule. It was found that h2v = 743 MHz. 
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PB90-117441 Not available NTIS 
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Rotational Levels and Line intensities for 
(2S+ 1)Lami 2S + 1) Lambda and 
(2S+1)(Lambda + or -)-(2S+1)Lambda Transi- 
tions in a Diatomic Molecule van der Waals 
Bonded to a Closed Shell Partner. 

Final rept. 

W. M. Fawzy, and J. T. Hougen. 1989, 12p 

_ Jnl. of Molecular Spectroscopy 137, p154-165 


Hamiltonian matrix elements needed for calculating ro- 
tational energy levels are derived for a planar complex 
consisting of an open-shell diatomic molecule and a 
closed-shell partner. These matrix elements take ac- 
count of spin-orbit interaction and a Renner-Teller-like 
splitting term, but not of the effects of large-amplitude 
internal rotation of the diatomic fragment within the 
complex. Transition-moment matrix elements needed 
for calculating intensities in spin and orbitally allowed 
transitions in the open-shell diatomic sup 
(2S+1)Lambda - sup (2S+1) and sup 
(2S+ 1)(Lambda plus or minus 1) sup (2S +. t)Lambda, 
where Lambda = Sigma, Pi, Delta, Phi, eta. A brief 
discussion of how to use the Hamiltonian and transi- 
tion-moment matrix elements in a computer program is 
given. 
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PB90-117656 Not available NTIS 

National Inst. of Standards and bate (NML), 
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Photoacoustic Measurement of Differential Broad- 

ening of the Lambda Doublets in NO(X (2)Pi 1/2, 

v=2-0) by Ar. 

Final rept. 

A. S. Pine. 1989, 8p 

Sponsored by Nationai Aeronautics and Space Admin- 

istration, Washington, DC. 

poms ~ Jnl. of Chemical Physics 91, n4 p2002-2009, 15 
ug 89. 


A differential broadening of the Lambda doublets in 
the nu=2-0 overtone band of the doublet Pi(1/2) 
ground electronic state of NO in an Ar buffer gas has 
been observed by photoacoustic spectroscopy using a 
tunable color-center laser. The broadening coeffi- 
cients for the f symmetry components are larger than 
for the e symmetry components by up to about 6% for 
J about 16.5. The differential depends on J and vanish- 
es at low J, implicating the anisotropy of the unpaired 
electron Pi orbital in the plane of rotation. The doublet 
Pi(3/2) transitions are slightly broader than the doublet 
Pi(1/2) as a result of spin-flipping collisional relaxation. 
The ed line shapes also exhibit collisional or 
Dicke narrowing due to velocity-changing collisions. 
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Spectra of Cu to Mo (except for Rb and Sr) were gen- 
erated in tokamak and laser-produced plasmas and 
observed pho hically. Six lines have been identi- 
fied in each of spectra as Ci-like 3s(sub 2)3p(sup 


5)-3s(sup 2)3p(sup 4)3d transitions. Wavelengths in 
the —e of 75-150 A, measured with an uncertainty of 
+ or 
made 


.005 A, are ee. Line Be poe nar — 
compari served wave iS 

waive bionathes vats those calculated using the rela- 

tivistic average-of-configuration Hartree-Fock code of 

Cowan. Predicted values for the corresponding wave- 

lengths of C-like Rb and Sr were obtained from these 
comparisons, with an uncertainty of + or -0.010 A. 
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PBSO-117714 Not available NTIS 

National Inst. of Standards and Technology (NML), 
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Mechanisms of Free Radical Chemistry and Bio- 
of Benzene. 


chemistry 

Final rept. 

L. R. Karam, and M. G. Simic. 1989, 5p 

Pub. in Environmental Health Perspectives 82, p37-41 
1989. 


o-Tyrosine (o-Tyr) was used as a specific biomarker for 
OH radicals ted in biosystems. Specificity of o- 
Tyr as an OH biomarker was based on previous stud- 
ies in systems exposed to ionizing radiations. Fresh 
muscle tissue incubated with benzene for 1 hr at 38 C 
exhibits formation of o-Tyr as seen in the cases of eth- 
anol- and carbon tetrachloride-exposed systems. Gas 
chromatography/mass spectrometry selective ion 
monitoring measurements of o-Tyr yields in chicken 
breast muscle incubated with water or benzene indi- 
cate levels of less than 0.1 ppm and 3.0 + or-0.5 ppm 
of o-Tyr, respectively. Formation of OH is presumed to 

iginate via a Haber-Weiss reaction of H202 with 
Fell) preceded by the formation of O2 and H202 from 
distorted mitochondria. 


Not available NTIS 

National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Molecular Spectroscopy Div. 
Production and Spectroscopy of Molecular lons 
Isolated in Solid Neon. 
Final rept. 
M. E. Jacox, and W. E. Thompson. 1989, 24p 
Sponsored by Army Research Office, Research Trian- 
ge Park, NC. 

ib. in Research on Chemical Intermediates 12, p33- 
56 1989. 


The paper reviews recent studies of the stabilization 
and infrared spectra of small molecular ions and clus- 
ter ions in a neon matrix. The products of the interac- 
tion between the molecule of interest and a beam of 
excited neon atoms are trapped in an excess of solid 
neon, and their Fourier transform infrared spectrum is 
obtained. Detailed isotopic substitution studies aid in 
product identification, as does the study of infrared 
spectra obtained after exposure of the sample to fil- 
tered mercury-arc radiation. infrared spectra obtained 
for CO2+, CO2-, 044+, O4-, N4+, (CO)2+, and 
(CO)2- demonstrate the usefulness of the technique 
and yield new information on the structures and molec- 
ular energy levels of these species. 
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National Inst. of Standards and Technology (IMSE), 
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Formation of the Al-Mn icosahedral Phase by Elec- 


Final rept. 

B. Grushko, and G. R. Stafford. 1989, 6p 

Grant N00014-88-F-0091 

Sponsored by Office of Naval Research, Arlington, VA. 
Pub. in Scripta Metallurgica 23, n7 p1043-1048 1989. 


Amorphous, quasicrystalline and metastable crystal- 
line structures have been observed in binary alumi- 
num-manganese alloys electrodeposited from chlor- 
oaluminate electrolytes. During electrodeposition, the 
extent of the deviation from equilibrium as well as the 
degree of ordering is defined by the concurrent proc- 
esses of new layer formation and surface diffusion. 
The metastable amorphous phase can be formed 
uite easily by low temperature electrodeposition. The 

‘ect formation of quasicrystals, having a level of free 
energy between that of an amorphous and a stable 
crystalline phase, can be achieved by an increase in 
deposition temperature in a manner somewhat analo- 
gous to that which has been reported for sputter depo- 
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sition. An increase in the temperature causes a gradu- 
al increase in the size of icosahedral regions. 
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PB90-117771 Not available NTIS 

National Inst. of Standards and Technology (NML), 

Gaithersburg, MD. Radiation Physics Div. 

— Enhanced Electron Stimulated Desorp- 
n. 

Final rept. 

J. W. Gadzuk, and C. W. Clark. 1989, 8p 

a in Jnl. of Chemical Physics 91, n5 p3174-3181, 1 
p 89. 


A theory is presented which accounts for giant en- 
hancements in electron stimulated desorption (ESD) 
yields from adsorbate-covered surfaces if the incident 
electrons become trapped in a shape or Feshbach res- 
onance associated with the adsorbate. The resulting 
temporary negative ion is displaced inwards towards 
the surface as a result of the force provided by the 
image screening charge. Upon reneutralization, the 
desorbate can be returned high on the dissociative re- 
pulsive wall of the neutral-surface potential curve. The 
process has been modeled within the context of semi- 
classical Gaussian wave packet dynamics. Recent ob- 
servations of such giant enhancements in the ESD 
yields for the system O(alpha)/Pd(111) are explained 
in terms of the model, and an atomic physics basis for 
the resonance in atomic oxygen is proposed. 
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PB90-117797 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Time and Frequency Div. 

— Measurements on N20 Near 1635 cm(- 
Final rept. 

M. D. Vanek, M. Schneider, J. S. Wells, and A. G. 
Maki. 1989, 5p 

Sponsored by National Aeronautics and Space Admin- 
istration, Washington, DC. 

— Jnl. of Molecular Spectroscopy 134, p154-158 


Heterodyne frequency measurements have been 

made on eight lines of the 10(sup 0)0-01(sup 1)0 band 

N2O between 1591 and 1673/cm. These measure- 

ments were combined with other heterodyne frequen- 

cy measurements to obtain improved frequency values 

pA em 01(sup 1)0-00(sup 0)0 transitions from 520 to 
cm. 


005,496 

PB90-117805 Not available NTIS 
National Inst. of Standards and Technology (NML), 
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Heterodyne Frequency and Fourier Transform 
— Measurements on OCS Near 1700 
cm(-1). 

Final rept. 

J. S. Wells, M. D. Vanek, and A. G. Maki. 1989, 5p 
Sponsored by National Aeronautics and Space Admin- 
istration, Washington, DC. 

2 in Jnl. of Molecular Spectroscopy 135, p84-88 


Heterodyne frequency measurements are given for 
carbonyl sulfide in the 1700/cm region. The measure- 
ments were combined with Fourier transform spectros- 
copy measurements of the same bands and with other 
measurements in the literature (microwave, submilli- 
meter wave, and other infrared measurements) in a 
least-squares fit. The combined data and fit result in 
improved frequency calibration values for the 1700/ 
cm region and also allow the determination of calibra- 
tion values for the 00(sup 0)3-00(sup 0)0 band near 
2550/cm from application of the Ritz principle. 
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PB90-117821 Not available NTIS 
National Inst. of Standards and Technology (NML), 
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Analysis of Magnesium-like Spectra from Cu XVIII 
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Final rept. 

J. Sugar, V. Kaufman, P. Indelicato, and W. L. 
Rowan. 1989, 7p 

Pub. in Jnl. of the Optical Society of America B 6, n8 
P1437-1443 Aug 89. 


The magnesium like spectra of Cu to Mo have been 
observed with laser- and tokamak-generated plasmas 
in the range of 1000-300 A. The authors give wave- 


lengths accurate to + or -0.005 A and classifications 
of transitions among the 3s doublet, 3p doublet, 3d 
doublet, 3s3p, 3s3d, and 3p3d configurations. Com- 
parisons with Dirac-Fock calculations of the wave- 
lengths are presented. 
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PB90-117839 Not available NTIS 
National Inst. of Standards and Techn (NML), 
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inal rept. 
N. Ohashi, S. Tsunekawa, K. Takagi, and J. T. 
Hougen. 1989, 14p 
4% in Jnl. of Molecular Spectroscopy 137, p33-46 


The microwave absorption spectrum of methyl amine 
has been reinvestigated in the range from 7 to 90 GHz, 
with the aim of analyzing the first torsional state in 
more detail. By combining the newly obtained micro- 
wave data with the far-infrared and microwave data al- 
ready available, it was possible to make an analysis of 
the tunneling-rotational levels of the first torsional 
state in which three types of delta K = + or - 1 ele- 
ments were introduced into the Hamiltonian matrix de- 
scribed in the group-theoretical formalism developed 
previously. Stark effect data, remeasured during the 
present study, are also examined in connection with 
the delta K = + or- 1 interaction. 
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PB90-117847 Not available NTIS 
National Inst. of Standards and Technol (NML), 
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Microwave Spectrum, Structure, and Electric 
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R. D. Suenram, F. J. Lovas, G. T. Fraser, J. Z. 
Gillies, and C. W. Gillies. 1989, 11p 

= Jnl. of Molecular Spectroscopy 137, p127-137 
1 3 


Microwave spectra of Ar-CH30OH, Ar-CD30OH, and Ar- 
(13)CH3OH have been measured between 7 and 25 
GHz using a pulsed-nozzle Fourier transform micro- 
wave spectrometer. Two tunneling states are ob- 
served which correlate to the A and E internal-rotor 
states of free methanol. The electric-dipole-moment 
components are determined. The structure of the com- 
plex is found to be T-shaped with an Ar to CH3OH 
center-of-mass separation of 3.684(14) A. A number of 
transitions are observed which do not appear to fit an 
asymmetrical-top Hamiltonian. These are assigned to 
an E tunneling state of the complex. 
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Collisional Electron Detachment and Decomposi- 

tion Rates of SF6(1-), SF5(1-), and F(1-) in SF6: im- 

plications for lon Transport and Electrical Dis- 

charges. 

Final rept. 

J. K. Olthoff, R. J. Van Brunt, Y. Wang, R. L. 

Champion, and L. D. Doverspike. 1989, 8p 

Sponsored by Department of Energy, Washington, DC. 

os 2 Jnl. of Chemical Physics 91, n4 p2261-2268, 15 
ug 89. 


Measured cross sections for prompt collisional de- 
tachment and decomposition of SF6(1-), SF5(1-), and 
F(1-) in SF6 are used to calculate detachment coeffi- 
cients and ion-conversion reaction coefficients as 
functions of electric field-to-gas density ratio (E/N) for 
ion drift in SF6. The calculated detachment and reac- 
tion coefficients are used in a model which invokes de- 
tachment from long-lived energetically unstable states 
of collisionally excited SF6(1-) to explain the pressure 
dependence of previously measured detachment co- 
efficients and the high detachment thresholds implied 
by ae of electrical-breakdown probability data for 
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The positive-ion mass spectrum of S2F10 has been 
measured as a function of electron-impact energy in 
the range 20-70 eV using quadrupole mass spectrom- 
eter. Contrary to recent results from mass spectromet- 
ric analysis of arc-decomposed SF6 there was no evi- 
dence of S2F9(1+) or S2F10(1+) ion formation from 
S2F10 at any energy. The largest ion observed at all 
electron energies is SF5(1+). It was found, Sri gee 
that the appearance potentials for SF5(1 +) and 
SF3(1+), the two most prominent ions from S2F10, 
are significantly lower than the eee potentials 
of the same ions from SF6. The differences between 
the mass — of S2F10 and SF6 are delineated 
and the implications for detection of S2F10 in the pres- 
ence of SF6 are discussed. 


hysics 22, 
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Final rept. 

F. P. Schwarz. 1989, 21p 

Pub. in Thermochimica Acta 147, p71-91 1989. 


Differential scanning calorimetry measurements of the 
unfolding transition of lysozyme in HCl-glycine buffer 
solutions were performed over a temperature range 
from 326 K at pH 2.3 to 349 K at pH 3.9. Van't Hoff 
transition enthalpies were calculated from the fit of a 
two-state transition model to the heat capacity meas- 
uremenis (Delta Hvf), from the van’t Hoff plot of In(1/ 
K) vs. 1/T where K is the transition equilibrium con- 
stant, and from the ratio of the transition peak height to 
the area under the transition peak. The best linear fit of 
the van’t Hoff enthalpies to the transition temperatures 
Tm was obtained with Delta Hvf and was Delta Hvf 
(kJ/mol) =432.7 + or - 1.7 + or - 5.81 + or - 0.24 
(Tm-337.2). Calorimetric transition enthalpies were de- 
termined from the transition peak area using an extrap- 
olated sigmoidal baseline (Delta Hs) and an extrapolat- 
ed straight linear baseline. The best linear depend- 
ence of the calorimetric enthalpy on Tm was obtained 
with Delta Hs (kJ/mol) =434.7 + or - 4.1 + 6.39 + or 
- 0.60 (Tm-337.2). Linear least-squares fits of Delta Hvf 
and Delta Hs to Tm were independent of the DSC scan 
rate, the source of the lysozyme, the buffer concentra- 
tion from 0.1 to 0.2 M and the concentration of lyso- 
zyme from 0.26 to 2.8 mM. The transition temperature 
exhibited a linear dependence on pH and concentra- 
tion. Cooperativities of the transition ranged from 
con + or - 0.0007 at 326 K to 1.012 + or - 0.007 at 
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PB90-117995 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
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Structure of V9Mo6040 Determined by Powder 
Neutron Diffraction. 

Final rept. 

R. C. T. Slade, A. Ramanan, B. C. West, and E. 


Prince. 1989, 
Pub. in Jnl. of Solid State Chemistry 82, p65-69 1989. 


The crystal structure of V9Mo6040 has been deter- 
mined by Rietveld profile analysis of neutron powder 
diffraction data. The structure is a monoclinically dis- 
torted variant of Nb307F (space group C2) consisting 
of ReO3-type slabs three octahedra thick connected 
by edge sharin + had component octahedra. The octahe- 
dra are considerably distorted due to off-center dis- 
placement of the metal atoms. Metal-oxygen bond 
lengths conform with lengths of similar compounds. 
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Neutron ction Determination of Full Struc- 
tures of Anhydrous Li-X and Li-Y Zeolites. 

Final rept. 

C. Forano, R. C. T. Slade, E. K. “— 1. G.K. 
Andersen, and E. Prince. 1989, 8 

Pub. in Jni. of Solid State Chemisty 82, p95-102 1989. 


Virtually monoionic Li-X and Li-Y zeolites have been 

prepared by LIOH titration of parent NH4 zeolites. 

Structural — have been performed at room tem- 

perature the anhydrous zeolites, 

Li(80.7)H(4. 9)Na(0. 4)Al(86)Si(106)0(384) and 

Li(46.0)H(5.8)Na(5.1)K(0.1)Al(57)Si(135)O(384) by 
neutron diffraction profile refi 


powder inement in order 
to locate Li(+1) cations. The cell parameters are 
24.6716(10) and 24.4498(12) A for Li-X and LI-Y, re- 
spectively. Three positions have been found for Li(+ 1) 
sites I’ and Il in the six-ring windows of the sodalite unit 
rg lil’ in the supercage for the additional Li(+ 1) 
fe) ; 


005,505 

PBS90-118027 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Surface Science Div. 
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Silicon via Substrate Core Excitations. 
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J. A. Yarmoff, and S. A. Joyce. 1989, 8p 

_ in Physical Review B 40, n5 p3143-3150, 15 Aug 


a desorption (PSD) of F(1 +) was per- 
formed for silicon (111) surfaces hse with fluo- 
rine atoms. The surfaces were pr prepared ty exposure 
of clean silicon to XeF2. The onset for PSD at the Si 2p 
edge correlated with the transition from the 2p level of 
the bonding silicon atom to the conduction-band mini- 
mum, and was thus a function of the oxidation state of 
the bonding atom. The ions originating from a SiF spe- 
cies desorbed along the surface normal while the ions 
from a SiF3 group desorbed in off-normal directions. 
Localized 3s 3p Rydberg-like resonances were 
observed in the quasimolecular SiF3 moieties. The ion 
kinetic-energy distributions were measured as an aid 
to elucidating the desorption mechanism. Measure- 
ments of the PSD of F(1+) at the Si 2s edge were 
used to confirm the 3s and 3p character of the meas- 
ured resonances. 
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Measures of Effective Gicas c Convergence in 
Liquids. 
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R. D. Mountain, and D. Thirumalai. 1989, 5p 
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tA Jni. of Physical Chemistry 93, n19 p6975-6979 


The recently introduced measure for ergodic conver- 
gence is used to illustrate the time scales needed for 
effective ergadicity to be obtained in various liquids. 
The cases considered are binary mixtures of soft 
spheres, two-component Lennard-Jones systems, and 
liquid water. It is shown that various measures obey a 
dynamical scaling law which is characterized by a 
single parameter, namely, a novel diffusion constant. 
The time scales for ergodic behavior are found to be 
dependent on the particular observable being consid- 
ered. For example, in water, the diffusion constants for 
the translational and rotational kinetic energies and for 
the laboratory frame di moments are very differ- 
ent. The implications of these results for the calcula- 
tion of the dielectric constant of polar liquids by com- 
puter simulations are discussed. 
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Master’s thesis. 
M. Ishaq. Aug 88, 88p 


The dipole moment of 1-ethyl-4-carbomethoxy pyridin- 
ium perchlorate has been determined in 1,4-dioxan, 
chloroform and mixtures of the two solvents by meas- 
uring permittivity of solutions and using Debye-Gug- 

genheim equations. The dipole moment of ‘wathyl-a- 
carbomethoxy pyridinium iodide has also been deter- 
mined in 1,4-dioxan and chloroform. The temperature 
dependence of dipole moment is also studied in each 
case. The dipole moments are interpreted 
on the basis of a Bottcher model that takes into ac- 
count the mutual polarization of the ions. The charge 
separations in the ion pair and association constants 
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for the formation of dimers are also evaluated. A model 
is proposed for the dimer. It is found that an increase in 
pec ge tn tl gee een Ser my eS 
perry the ion pair and decreases the association 
con 
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be ag ay of Silicon Carbide Studied by Mass- 
K. Motzfeldt, and M. Steinmo. 11 May 89, 38p 
STF34-A89061 
Sponsored by Royal Norwegian Council for Scientific 
and Industrial Research, Oslo. 


The vapor pressure in equilibrium with the solid phases 
SiC + C has been studied by the mass-loss effusion 
method in the temperature range 1930 to 2090 C. The 
observed rates of mass-loss for various orifice sizes at 
the same temperature indicate that surface diffusion of 
adsorbed gas species on the inside of the orifice wall 
contributes to the transport rate, this contribution 
being relatively more important for small orifice sizes. 
Kinetic hindrance to evaporation, on the other hand, is 


diffusion and from viscous gas flow, the present results 
indicate that the magnitude of the vapor pressures in 
— ac- 
cepted. 
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Doctoral thesis 
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Colloidal silica (trade name Ludox-Ls) was studied for 
molecular weight and size determination at different 
ages. It has been concluded that with the passage of 
time, up to eleven years, association or multimerization 
takes place in the colloidal silica that in turn gives rise 

to the specific refractive index increment, particle size 
pt molecular weight of the substance. The same col- 
loidal silica should not be used, as such, for calibration 
purposes of light scattering photometers at different 
ages prior to characterization each time. Studies were 
carried out on pozzolanic materials. Conclusions from 
the particle size distribution measurement studies are: 
industries and other agencies can make use of the po- 
larization method of light scattering techniques for the 
particle size distribution measurements, instead of 
electron microscopy. 


005,510 

PB90-122979/GAR PC A12/MF A02 

Centre of Excellence in Physical Chemistry, Peshawar 

(Pakistan). 

lon Exchange Properties of New Crystalline Inor- 
changers. 


Boctoral thesis 


H. U. Rehman. Oct 87, 265p 


Micro crystals of both alpha-FeQOH and mono-clinic 
zirconia (ZrO2) were prepared. They possess weak 
acidic or weak basic or amphoteric ion exchange be- 
havior. Using new pH titration techniques, detailed 
studies were made on these exchangers. They were 
shown to exhibit variable pH dependent anion ex- 
change capacities in acids and cation exchange ca- 
pacities in alkaline media. These exchanges were 
shown to be controlled by acid or base Donnan equilib- 
ria. The zero point of charge was determined for both 
the oxides. The exchange was shown to be reversible 
for most of the simple univalent anions such as chlo- 
ride, nitrate or perchlorate and cations such as sodium 
and potassium. The effects of counter ions on their ion 
exchange capacities were quantitatively studied. 

These capacities were strongly dependent on counter 
ion concentrations in the external solutions. 
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sonic Jets: A of all Three van der Waals 
Pinal tet in nu1-Excited ArHC1. 
i 
D. J. Nesbitt, and C. M. Lae jf 2508. 9p 8p 
Grants NSF-PHY86-04504, NSF-CHE86-05970 
by National Science Foundation, Washing- 


ton, DC. 

Pub. in Faraday Discussions of the Chemical Society 
86, p13-20 1988. 

Direct absorption tunable difference frequency infra- 
red radiation laser spectroscopy has been used to 
study the vibrational dynamics of ArHC! complexes 
cooled in a slit supersonic jet expansion. As a result of 
large-amplitude vibrational motion in these weakly 
bound complexes, transitions to each of the three van 
der Waals modes are observed as combination bands 
built on the fundamental HC! stretch, thus permitting 
detailed study of low-frequency, intermolecular modes 
with a near-infrared laser source. The molecular con- 
stants are in excellent agreement with both far-infrared 
radiation experimental results and semiempirical pre- 
dictions for the Ar+HCi(nu=0) surface, indicating only 
a small change in the intermolecular potential upon vi- 
brational excitation of the HCI. 
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There has been a wealth of recent infrared experimen- 
tal data on van der Waals and hydrogen bonded com- 
plexes obtained under cooled, supersonic jet condi- 
tions where only a small fraction of the total bound 
quantum states can be elucidated. This partial set of 
data can often be well fit to a traditional Watson Hamil- 
tonian derived from a rigid rotor perspective with low 
order centrifugal distortion effects included. In the 
paper, the authors show that even in extremely floppy 
molecular systems with wide amplitude vibrational 
motion, the quantum term values are very well fit by a 
rigid or semirigid rotor Hamiltonian over the limited 
range of energy states accessible in a cooled beam. 
The authors provide explicit examples of this behavior 
by full quantum solutions in two extremes of floppy 
motion: a symmetric triatonic with a square well bend- 
ing potential (‘hinge’) and a nearly free internal rotor 
(‘pinwheel’). These results show that potentials with 
fundamentally different topologies can be consistent 
with same data, and indicate that even the limits of 
nearly rigid and floppy internal motion may be difficult 
to —- from a limited set of rovibrational eigen- 
values. 
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Electrical and optical properties have been investigat- 
ed in which the main focus of attention has been the 
conjugated macromolecule, poly-p-phenylene vinyl- 
ene, its analogues, derivatives, copolymers and 
blends. The potential of PPV as a conducting polymer 
has been amply demonstrated and more recently it 
has been shown that this polymer has relatively high 
third order non-linear optical characteristics and, of 
equal importance, can be fabricated into oriented films 
and into blends with silica glass which have optical 
transmittances commensurate with device fabrication. 
New advanced ultrastructural polymer blends have 
been developed. (JES) 
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Monodisperse crosslinked polystyrene beads of varied 
size and crosslink density are prepared by emulsion 
copolymerization of styrene and divinylbenzene in the 
absence of emulsifier. Tumbling and internally stirred 
reactors were used for synthesis, with minimal agglom- 
eration at least 0.22 weight percent potassium persul- 
fate and up to 10 percent by weight of styrene in aque- 
ous emulsion in the absence of oxygen. Particle sizes 
decreased from 800 to 200 nm on raising the polymeri- 
zation temperature form 60 to 95 C. The glass transi- 
tion temperature of the beads increased from 104.4 to 
133 C by the inclusion of up to 10% by weight of divin- 
ylbenzene. The thermal stability of the beads was 
higher for peroxide than for persulfate initiation. The 
crosslink density estimated from the degree of swell- 
ing was about one third that expected from stoichiom- 
etry. The polystyrene beads are used as filler particles 
in polymer composites. Keywords: Polymer compos- 
ites; Filled polymers; Emulsion polymerization; Poly- 
mer synthesis; Monodis; =e polystyrene beads; 
Crosslinked networks. (JES) 
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Fenrir 
in Spectroscopic Study of Vapor Deposited 
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ms. 
Technical rept. 
R. G. Mack, H. H. Patterson, M. R. Cook, and C. M. 
Carlin. 27 Sep 89, 10p Rept no. TR-1 
Contract N00014-89-J-1314 
Pub. in Polymer Letters Edition, v27 p25-32 1989. 


The growth of thin polyimide films on solid substrates 
by means of the controlled deposition of aromatic 
dianhydride and diamine precursor species from the 
vapor phase was first demonstrated by Salem et al. 
This vapor deposition polymerization (VDP) process 
has a number of potential advantages over the sol- 
vent-based methods normally used in commercial ap- 
plications, such as the fabrication of polyimide interle- 
vel dielectrics for very large scale integration (VLSI) 
microelectronic devices, and offers the possibility of 
producing more uniform films with more precisely con- 
trollable properties than is possible with conventional 
spin-coating technology. In this paper we report the re- 
sults of a Raman s oscopic study of ca. 200 nm 
poly N, N’-bis(phenoxphenyl)pyromellitimide (Pl) films 
formed by the imidization of vacuum co-deposited 
layers of 4,4’-oxydianiline (ODA) and pyromelilitic dian- 
hydride (PMDA) of polycrystalline Cu samples. These 
studied support the a the VDP process pro- 
duces polyamic acid curable to polyimide, but reveal 
that the precise composition of the films is variable and 
depends on the ratio of the individual PMDA and ODA 
flux rates during deposition. A large initial excess of 
ODA, in particular, leads to the appearance of new and 
intense Raman bands when the sample is cured. 
These bands, which also appear weakly in samples 
prepared using more nearly equal PMDA and ODA flux 
rates, are attributed to the formation of branches and/ 
or cross-links by the nucleophilic attack of free amine 
groups on imide carbonyls at temperatures in excess 
of 250 C. Keywords: Reprints. (aw) 
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AD-A213 353/6/GAR PC A03/MF A01 
Maine Univ. at Orono. Lab. for Surface Science and 
Technology. 

Chemistry, ‘of Adhesion at the Polyimide-Metal 
Interface. 

Technical rept. 

M. Grunze, W. N. Unertl, S. Gnanarajan, and J. 
French. 29 Sep 89, 13p Rept no. TR-3 

Contract NO001 4-89-J- 1314 

a in Materials Research Society, vi08 p189-199 


The thin polyamic acid films were formed by vapor 
phase deposition of 1,2,3,4,5- benzenetetracarboxylic 
anhydride (PMDA) and 4,4-oxydianiline (ODA) under 
high vacuum conditions and subsequent imidization by 


heating in vacuum. Both ODA and PMDA are at least 
partially dissociated upon adsorption onto clean 
copper and silver and with increasing film thicknesses 
react to form the polyimide precursor, polyamic acid. 
Heating to T > or = 425 K leads to polymerization to 
form polyimide films which are thermally stable to 
about 700 K. Polyimide films with mean thicknesses as 
small as 1.1 nm have been fabricated in this way and 
their bonding to the substrate as determined by x-ray 
photoemission studies is summarized. Infrared reflec- 
tion absorption data gives further evidence that the ee 
oc bonds to the substrate via fragmented PMDA 
hanges in the surface topography and molecular 
structure of the films during imidization are demon- 
strated by scanning tunneling micrographs and infra- 
red reflection absorption data. Keywords: Vapor 
sition of polymer films; Adhension of polymers; Re- 
prints; Polyimides; X-ray Photoelectron Spectroscopy; 
Infrared absorption; Polymerchemistry. (Kr) 
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AD-A213 354/4/GAR PC A03/MF A01 
Maine Univ. at Orono. Lab. for Surface Science and 
Technology. 

Adhesion of Vapor Phase Deposited Ultra-Thin Po- 
fr Films on Polycrystalline Silver. 

echnical rept. 
R. N. Lamb, and M. Grunze. 27 Sep 89, 32p Rept 
no. TR-2 
Contract N00014-89-J-1314 
Pub. in Surface Science v204 p183-212 1988. 


The vapour phase deposition of 4.094’-oxydianiline 
(ODA) and pyromellitic dianhydride (PMDA) a polycrys- 
talline silver substrate was studied using X-ray Photoe- 
lectron Spectroscopy. Adsorption of the pure compo- 
nents on the clean substrate at room temperature re- 
sults in partial fragmentation of the adsorbate mole- 
cules. Bonding to the silver is believed to occur via the 
oxygens in the ODA and PMDA fragments. Room tem- 
perature codeposition of PMDA and ODA in a thin 
approx. 36 Angstrom) layer, followed by heating, led to 
polymerization and the formation of an_ ultra-thin 
(approx 11 Angstrom) and thermally stable (T <450C) 
polyimide film. Adhesion of this polymer involves bond- 
ing to the fragments of PMDA and ODA initially che- 
misorbed on the surface. These experiments demon- 
strate that sufficiently thin polymerized films can be 
prepared and applied to fundamental studies of adhe- 
sion. Keywords: Vapor deposition of polymer film; Ad- 
hesion of polymers; Polyimide; X-ray photoelectron 
spectroscopy. Reprints. 
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bilities in the design of the first super-strong 
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1989, 7p LA-UR-89- 1127, CONF-890902- 


Cline W-7405-ENG-36 

American Chemical Society national meeting (198th), 
Miami, FL (USA), 10-15 Sep 1989. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


PC A02/MF A01 


Solidified super-strong (SS) liquid-crystalline polymers 
(LCPs) are designed to be the first polymers to have 
good compressive strengths, as well as to have tensile 
strengths and tensile moduli significantly greater than 
existing strong LCPs (i.e., backbone LCPs, such as 
Kevlar). These SS LCPs have also been designed with 
certain features to give good solubilities and processa- 
bilities. This paper covers the enhanced mechanical 
properties, solubilities and processabilities of the 
aerators liquid crystal polymers. 16 refs., 1 fig., 1 
tab. 
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Computer simulations of polymer dynamics in the 
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B. G. Sumpter, D. W. Noid, and B. Wunderlich. 1989, 

4p CONF-8909120-1 
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American Physical Society (APS) meeting, Miami, FL 

(USA), 5-8 Sep 1989. Sponsored by Department of 

Energy, Washington, DC. 

and copy only, copy does not permit microfiche pro- 
luction. 
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salted for tis task ie the molecular dynemice rwethod 
(MD). The method is well known, but its application to 
a 
5 present some ui - 
ficulties to be discussed in the next section. In our de- 
tailed computer simulations of the dynamics of — 
polymers, we have focused on the followi 

topics: (a) simulations ba condis crystals 
transitions, (b) melting and cryin oh of 
anid tb Galeieanel Ubational epeaiva ond 

tt capacities of solids. 13 refs., 1 fig. 
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Applications of NM scieneretetemes 
Zeolite Synthesis. 
on Bell. May 89, 20p LBL-26513, CONF-8809384- 


on AC03-76SF00098 

ACS meeting on advances in zeolite synthesis, Los 
Angeles, CA (USA), 25-30 Sep 1988. 88. Sponsored by 
Department of Energy, Washington, DC. 

a of this document are illegible in microfiche 
products. 


NMR spectroscopy is a powerful technique for identify- 

ing the structure and concentration of silicate and alu- 
minosilicate anions in gels and solution used for zeolite 
synthesis. A review is presented of the types of spe- 
cies that have been observed and the dependence of 
the distribution of these on pH and the nature 
of the cations present. 19 refs., 10 fen. 3 tabs. 
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Centre of Excellence in Physical Chemistry, Peshawar 


(Pakistan). 
and Colloidal Parti- 
‘echniques. 


J. Gann Mar 86, 334p 


The characterization of cellulose acetate was done by 
determining the different parameters, such as molecu- 
lar weight, size and shape, by light scattering and vis- 
cosity techniques. Nine fractions of cellulose acetate 
were obtained by fractional prod he nama Specific re- 
fractive index increments molecular weights of dif- 
ferent fractions were determined at 25 C using 436 nm 
and 546 nm wavelengths. It was observed that molec- 
ular weight of different fractions decreases from hi 
est to lowest. The size of cellulose acetate rene 8 
was obtained by dissymmeiry method. The values of 
molecular weight of different cellulose acetate frac- 
tions were also obtained by viscosity method at 25 C 
and were compared with the molecular weights by on 
scattering methods. It has been concluded that 
values obtained by all the methods are in good agree- 
ment with one another. The effect of temperature was 
also studied. 
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Techniques. of Nylon 12 (Polymer) by Various 
a 

I. Khan. ‘ene 86, 380p 


The study comprises the characterization of nylon 12 
—- by various techniques. The work was started 
with the measurement of the viscosity of 12 in m- 
cresol. From the values of dynamic viscosity at epee 
temperatures (15-65 C) the free energy, entr 
enthalpy of viscous flow have been calculated. i= a 
plot oe omy viscosity VS ss of absolute tem- 
re, intrinsic viscosity at infinite temperature 
Reo Geen found. The molecular weight of the crude 
polymer is found out eo titration of the 
carboxylic end groups. polymer is fractionated into 
seven fractions from solutions in formic acid by the ad- 
dition of gp si and lowering of temperature 
methods. The glass transition temperature for the 
crude polymer and ail the fractions has been evaluated 
from the specific volume at various temperatures. The 
molecular weight distribution of the polymer has been 
worked out from the molecular weights of the frac- 
tions. The viscosity of a concentrated solu- 
tions has been studied in the solvents m-cresol 


(100%) and phenol/CC14 (1:1 by weight) at different 
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AD-A212 861/9/GAR PC A11/MF A02 
Engineer Waterways Experiment Station, Vicks- 

burg, MS. Geotechnical Lab. 

In situ Seismic investigation of Folsom Dam and 

pan ganeny Project. 

Final rep 

ra Uepie Sep 89, 229p Rept no. WES/TR/GL-89- 


An in situ geophysical investigation consisting of sur- 
face refraction, surface vibratory, downhole and cros- 
shole seismic tests was performed at the man-made 
water retaining structures at Folsom Dam and Reser- 
vale Dae Severe oo Rin Restene Feces aoeeee 
mately 23 miles northeast of Sacramento, CA. More 
specifically the investigation was performed at Dike 5, 
the Right and Left Wing Dams, and at Mormon Island 
Auxillary Dam. The investigation was conducted to 
obtain compression-, shear-, and Rayleigh-wave (P-, 
S-, and R-wave) velocities as a function of depth within 
the dike and dams and their underlying foundations for 
input to the seismic stability analysis of these earthen 
retaining structures. 


005,524 

AD-A212 878/3/GAR PC A04/MF A01 
Army Engineer beg Experiment Station, Vicks- 
burg, MS. Hydraulics 

Clover Fork Tunnel a Project Harlan, Ken- 
tucky, Hydraulic Model Investigation. 

Final rept. 

% K. Martin. Apr 89, 54p Rept no. WES/TR/HL-89- 


A tunnel diversion project has been authorized that will 
divert the full flow of the Clover Fork near Harlan, KY, 
to an outlet downstream of the city. The project has a 
diversion structure at the upstream end of the project 
that will direct the flow of the Clover Fork into four in- 
verted U-shaped tunnels that average 1,936 ft in 
length. The narrow floodplain upstream of the project 
site is filled with debris that could potentially reach the 
entrance to the tunnels during the Standard Project 
Flood (SPF). A 1:30-scale physical model was con- 
structed to assess the tunnel entrance for the improve- 
ment of hydrodynamic conditions and the mitigation of 
potential floating debris problems. A two-dimensional 
depth-averaged numerical hydrodynamic mode! was 
used in conjunction with the physical model to screen 
alternatives that would streamline the approach. The 
physical model investigated these alternatives for their 
capability to pass debris by reproducing the SPF hy- 
drograph while simultaneously introducing predicted 
volume of scaled debris. Features reproduced in the 
physical model included about 2,000 ft of the natural 
channel upstream of the tunnel entrance, the diversion 
structure, the proposed tunnel entrance, and 450 ft of 
the tunnels. The testing resulted in two entrance de- 
signs that not only passed the SPF flow with debris but 
also provided sufficient freeboard along the diversion 
structure. (sdw) 
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ee oe Evaluation, 


Works 

Final rept. 

P. F. Mlakar, S. Toussi, F. W. Kearney, and D. White. 
Sep 89, 72p Rept no. CERL-TR-REMR-CS-24 


The reliability function of a structure--the probability 
that the structure will perform adequately--represents 
a condition index that is useful in evaluating the struc- 
ture’s condition. A rally applicable, three-step pro- 
cedure has been eloped for calculating structural 
reliability using existing information about a particular 
structure and the evaluator’s confidence in this infor- 
mation. The structure’s margin of safety is approximat- 
ed by a normal distribution and its moments are evalu- 
ated from point estimates. It is suggested that the 
three-step procedure be used to evaluate the safety of 
existing sheet pile and other metal structures. 
pccnemchoe ‘semper nephew nen paly spy py ad 
tive of those maintained by the U.S. Army 
Comps of Engineers. K Civil engineering; 
Maintenance management; Pile structures. (sdw) 
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perme — Research Lab. (Army), 


Repair, ake, Maintenance, and Rehabilita- 
tion R Program. Lubricants for Hydraulic 
Structures. 

Finai rept. 

W. B. Clifton, and A. Beitelman. Aug 89, 102p Rept 
no. CERL-TR-REMR-EM-5 


The U.S. Army Corps of Engineers constructs and 
poe ago = multitude of prea se gros struc- 

res. Uniform guidance r i specification 
and use of lubricants for Sree pr Bevan is not cur- 
rently available. This research determined lubrication 
practices and problems by surveying all corps installa- 
tions having hydraulic structures. Equipment manufac- 
turers and lubricant producers were contacted to 
obtain state-of-the-art information to help installations 
determine and obtain appropriate lubricants. Key- 
words: Lubricants, Hydraulic structures, Corps of Engi- 
neers; Surveys. (JES) 
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AD-A212 951/8/GAR PC A03/MF A0O1 
Corps of Engineers, Buffalo, NY. Buffalo District. 

| Flood Hazard Evaluation Report, Clear 
Fork, Village of Pioneer, Williams County, Ohio. 
Final rept. 
Sep 89, 2ip 


This report presents flood hazard information for Clear 
Fork within the Village of Pioneer, Ohio. This report 
identifies the 100-year flood plain and floodway for 
Clear Fork. The 100 year flood plain and floodway are 
shown on the Flooded Area map. The water surface 
profile shows the 100 year flood elevations for the 
study mm Keywords: Flooding; Flood control; Drain- 
age. ( 
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Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Hydraulics Lab. 
poe Study of Prado Food-Control Dam. 

inal rept. 
J. F. George. Sep 89, 46p Rept no. WES/TR/HL/89- 
19 


Tests were conducted on a 1:80-scale model of the 
Prado Dam and spillway to determine the adequacy of 
proposed modifications to the existing structure to 
convey the revised design flow of 615,000 cfs. These 
modifications were to serve as an interim solution until 
decisions were made either to make major design 
modifications to the existing structure or construct a 
new structure upstream of Prado Dam that would con- 
trol downstream flow releases. Unsymmetrical ap- 
proach conditions to the spillway resulted in poor flow 
conditions at the left and right abutments at the weir, 
which caused a reduction in the effective length of the 
weir. Test results indicated that installing long ap- 
proach walls on either side improved flow conditions at 
the weir, but did not significantly increase the capacity 
of the spillway or improve flow conditions on the spill- 
way. Therefore, dikes were installed on the left and 
right abutments to streamline approach conditions to 
the spillway, thereby improving flow conditions at the 
weir. With design conditions the water surface exceed- 
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pe ys eg wall heights along the spillway. Additional 

sing cppopeshy slong each site. of the anmwey. 
existi eac te) spillway. 
Flow conditions p> Aner Som of the flip bucket were 
unsatisfactory, with large standing waves present in 
the exit channel and a es aye | present between the 
spillway exit channel and the earth dam. (AW) 
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AD-A213 111/8/GAR PC A03/MF A01 
Engineer Waterways Experiment Station, Vicks- 

burg, MS. Geotechnical Lab. 

Investigation of the ida-Raisinville Sanitary Sewer 


Final rept. 

R. E. Leach, G. S. Wong, and G. B. Mitchell. Sep 89, 
40p Rept no. WES/MP/GL-89-21 

The 


t 

US Army Engineer District, Detroit, oversees 
santo the Environmental Protection ey hong 
, with little inspection authority, the Corps is 
forced to conduct only limited inspection and some- 
times only forensic study of potential problems. The 
ida-Raisinville sanitary sewer project, funded as an 
EPA grant, was determined to be unacceptable only 
after the project was essentially complete and accept- 
ance pressure tests were conducted. After failing pres- 
sure ifications, a TV camera survey was conduct- 
ed it was determined that there were a minimum of 
100 cracks (mostly circumferential) in a section of the 
= comprising about half the total footage of in- 
led sewer line,. To put the sewer in service, it had 
to be determined whether the pipe failure was continu- 
ous, what the probable cause of failure was, and what 
would be a reasonable and economical repair scheme. 
Keywords: Compaction; Concrete pipe cracks; Dis- 

tress. (JES) 


005,530 
AD-A213 174/6/GAR PC A13/MF A02 
god Waterways Experiment Station, Vicks- 


Army Ei 
—= ane Lab. 
te - in of Navigation Locks. 
inal rep 
J. P. Davis. Sep 89, 299p Rept no. WES/MP/HL-89- 


5 


Navigation lock designs for a broad range of lifts and 
other conditions are described, analyzed, and com- 
pared. The emphasis is on new designs in use in wa- 
terways of the United States. Keywords: Design; Hy- 
Sona Inland waterways; Locks waterways; Naviga- 
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Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Geotechnical Lab. 
ae Assessment of Foundation Condi- 
— i Abutment Mill Creek Dam. 

inal rep 
D. K. Butler, D. E. Yule, J. L. Liopis, and M. K. Sharp. 
Sep 89, 182p Rept no. WES/TR/GL-89-12 


Results of a comprehensive, integrated ey ical 
investigation of the right abutment area of Mill Creek 
Dam near Walla Walla, Washington, are presented. 
The dam site has experienced anomalous seepage 
since the first reservoir filling in 1941, despite remedial 
measures, including a concrete cutoff wall completed 
in 1983. Self potential surveys and other geotechnical 
investigations conducted in 1984 concluded that the 
major anomalous seepage paths were through the 
right abutment area. Sinkholes and cracks in the reser- 
voir floor and right abutment and the presence of fine 
in drain discharges indicate that silt, which forms the 
floor of the reservoir and the abutments, is being piped 
through the foundations of the dam. A potential is also 
considered to exist for piping of dam materials into the 
foundation. The geophysical investigations and a con- 
current drilling program were designed to detect 
anomalous conditions, e.g. cavities and low density 
zones, in the dam and dam foundation in the right abut- 
ment area. Keywords: Geophysics; meng | 
Radar; Resistivity; Seepage; Seismic reflection. (JES) 
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AD-A213 199/3/GAR PC A99/MF E06 
Missouri Univ.-Rolla. 

international Conference on Case Histories in 
Geotechnical Engineering (2nd). Held in Rolla, Mis- 
souri on June 1-5, 1988. Volume 2. 

Final rept. 1 Jan 88-30 Jun 89. 

S. Prakash. 30 Jun 89, 852p ARO-25645.2-GS-CF 
Grant DAAL03-87-G-0129 

See also Volume 1, AD-A213 198. 
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The conference papers and state-of-the-art reports 
have been printed in two volumes which will be issued 
before the conference. The third volume containing re- 
ports, discussions, authors’ replies, speeches and 
special programs, will be issued after the conference. 
The first volume contains 136 papers, and the second 
volume contains 100 and six state-of-the-art 
papers. Partial contents of Volume II include: New So- 
lutions to Traditional Geotechnical Problems (Case 
Histories); Case Histories of Soil Structure Interaction. 
Keywords: Geotechnical engineering; Case histories; 
Soil dynamics; Dams; Embankments, Slopes; Soil 
structure; Landfills; Foundations; Geomechanics; Soil 
tests; Permafrost; Tunnels; Reinforcement Structures; 
Retaining walls; Soil mechanics; Structural engineer- 
ing; Buildings; Structural analysis, Damage assess- 
ment, Structural mechanics. 
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AD-A213 209/0/GAR PC AO6/MF A01 
Bureau of Land Management, Salt Lake City, UT. Salt 
Lake District Office. 

West Desert Pumping Project. 

Final environmental impact statement. 

Jul 86, 102p 

Original contains color plates: All DTIC and NTIS re- 
productions will be in black and white. 


The purpose of this final environmental impact state- 
ment (EIS) is to supplement the draft EIS which was 
published February 10, 1986. Together, the draft and 
final ElSs incorporate the analyses of the environmen- 
tal consequences resulting from construction and op- 
eration of the West Desert Pumping te or Diking 
to Protect Critical Facilities. The final EIS, in conjunc- 
tion with the draft EIS, forms the complete EIS for the 
project. This final EIS contains a revised Summary and 
a variety of new material, as well as public comments 
on the draft EIS and responses to those comments. 
Keywords: Salt Lake; Utah; Canals; Water pumping 
station; Dikes. (kt) 
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AD-A213 260/3/GAR PC A06/MF A01 
Construction Engineering Research Lab. (Army), 
Champaign, IL. 

Lubricants for Hydraulic Structures. 

Final rept. 

W. B. Clifton, and A. Beitelman. Aug 89, 102p Rept 
no. CERL-TR-REMR-EM-5 


The U.S. Army Corps of Engineers constructs and 
maintains a multitude of Civil Works hydraulic struc- 
tures. Uniform guidance regarding the specification 
and use of lubricants for these structures is not cur- 
rently available. This research determined lubrication 
practices and problems by surveying all Corps installa- 
tions having hydraulic structures. Equipment manufac- 
turers and lubricant producers were contacted to 
obtain state-of-the-art information to help installations 
determine and obtain appropriate lubricants. Lubri- 
cants; Hydraulic structures; Corps of Engineers; Sur- 
veys. (JES) 
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No abstract available. 


005,536 

PB90-120841/GAR PC A04/MF A01 
GKY and Associates, Inc., Springfield, VA. 
HYDRAIN-integrated Drainage Design Computer 
System. Volume 1. HYDRAIN-System Shell. 

Final rept. Sep 84-Dec 87. 

G. K. Young, and J. S. Krolak. Jul 88, 54p FHWA/ 
RD-88/120 

Contract DTFH61-84-C-00083 

See also PB90-120858. Sponsored by Federal High- 
way Administration, McLean, VA. Office of Research, 
Development, and Technology. 

an a in set of 6 reports PC E99, PB90- 


The project report, in six volumes, documents a 
system of computer programs for the design of drain- 


age components: culverts, storm drains, and open 
channels. The system includes an input generator to 
estimate design rain, hyetographs, design flow, and 
hydrographs. Programs are facilitated with semi-expert 
system shells that generate input data for engineering 
programs. The system is expandable and designed for 
personal computers that operate within an MS-DOS 
environment. Volume | documents the control of the 
entire system of Pooled Fund Project programs. The 
system shell is intended to support analysis and 
design programs and facilitate communication (data 
transfer) between the programs. It is also designed to 
provide a basis for file and disk management as well as 
permitting tutorial modules. Any MS-DOS file, input, 
output or program file can be reviewed within the shell. 
To operate all the software, the user needs all six vol- 
umes. 
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PB90-120858/GAR PC A04/MF A01 
GKY and Associates, Inc., Springfield, VA. 
HYDRAIN-integrated Drainage Design Computer 
System. Volume 2. HYDRO-Hydrology. 

Final rept. Sep 84-Dec 87. 

G. K. Young, and J. S. Krolak. Jul 88, 67p FHWA/ 
RD-88/121 

Contract DTFH61-88-C-00083 

See also PB90-120841 and PB90-120866. Sponsored 
by Federal Highway Administration, McLean, VA. 
Office of Research, Development, and cn 
i er in set of 6 reports PC E99, PB90- 
1 4 


The project report, in six volumes, documents a 
system of computer programs for the design of drain- 
age components: culverts, storm drains, and open 
channels. The system includes an input generator to 
estimate ey rain, hyetographs, design flow, and 
hydrographs. Programs are facilitated with semi-expert 
system shells that generate input data for engineering 
programs. The system is expandable and designed for 
personal computers that operate within an MS-DOS 
environment. Volume |i documents the computer pro- 
gram HYDRO. It is an effort to combine existing ap- 
proaches for rainfall and runoff analysis into one 
system. HYDRO generates point estimates or a single 
design event. HYDRO uses the probabilistic distribu- 
tion of natural events such as rainfall or stream flow, as 
a controlling variable. To operate all the software, the 
user needs all six volumes. To individually operate 
HYDRO, the user needs Volume | and Volume II. 


005,538 

PB90-120866/GAR PC A06/MF A01 
GKY and Associates, Inc., Springfield, VA. 
HYDRAIN-integrated Drainage Design Computer 
System. Volume 3. PFP-(Pooled Fund Project) 
HYDRA-Storm Drains. 

Final rept. Sep 84-Dec 87. 

G. K. Young, and J. S. Krolak. Jul 88, 108p FHWA/ 
RD-88/122 

Contract DTFH61-84-C-00083 

See also PB90-120858 and PB90-120874. Sponsored 
by Federal Highway Administration, McLean, VA. 
Office of Research, Development, and Mae 
—- in set of 6 reports PC E99, PB90- 


The project report, in six volumes, documents a 
system of computer programs for the design of drain- 
age components: culverts, storm drains, and open 
channels. The system includes an input generator to 
estimate —y rain, hyetographs, design flow, and 
hydrographs. Programs are facilitated with semi-expert 
system shells that generate input data for engineering 
programs. The system is expandable and designed for 
personal computers that operate within an MS-DOS 
environment. Volume ill documents PFP-HYDRA, 
which is a storm drain analysis and design program. 
The report is intended to introduce PFP-HYDRA and 
guide the user through the necessary steps toward de- 
signing or analyzing stormwater drains and/or sanitary 
sewer systems. In the PFP-HYDRA design process, 
the program will select the pipe size, slope and invert 
elevations if given certain design criteria. Additionally, 
PFP-HYDRA will perform analyses on an existing 
system of pipes (and/or ditches). To operate all the 
software, the user needs all six volumes. To individual- 
y — PFP-HYDRA, the user needs Volume | and 
‘olume Ill. 


005,539 
PB90-120874/GAR PC A05/MF A01 
GKY and Associates, Inc., Springfield, VA. 





HYDRAIN-Integrated Drai Design C 
— Volume 4. CDS-Culvert Design Pm y md 


Final rept. Sep 84-Dec 87. 

G. K. Young, and J. S. Krolak. Jul 88, 81p FHWA/ 
RD-88/123 

Contract DTFH61-84-C-00083 

See also PB90-120866 and PB90-120882. Sponsored 
by Federal Highway Administration, McLean, VA. 
Office of Research, Development, and Mag 
—e in set of 6 reports PC E99, PB90- 
1 . 


The project report, in six volumes, documents a 
system of computer programs for the design of drain- 
age components: culverts, storm drains, and open 
channels. The system includes an input generator to 
estimate design rain, hyetographs, design flow, and 
hydrographs. Programs are facilitated with semi-expert 
system shells that generate input data for engineering 
programs. The system is expandable and designed for 
personal computers that operate within an MS-DOS 
environment. Volume IV is a technical, user, and pro- 
gram supplement to more extensive available docu- 
mentation for CDS (Culvert Design and Analysis). It 
consists of three sections. The first section introduced 
CDS, describing its intent and providing a system over- 
view. The second section investigates the technical 
and operational methods used by CDS to analyze a 
culvert. The final section provides user documentation, 
guiding the user through the steps required to design 
or review a culvert without detailed technicai explana- 
tions. To operate all the software, the user needs all 
six volumes. To individually operate CDS, the user 
needs Volume | and Volume IV. 


005,540 

PB90-120882/GAR PC A04/MF A01 
GKY and Associates, Inc., Springfield, VA. 
HYDRAIN-integrated Drai in Computer 
System. Volume 5. WSPRO-Step Backwater and 
Bridge Hydraulics. 

Final rept. Sep 84-Dec 87. 

G. K. Young, and J. S. Krolak. Jul 88, 56p FHWA/ 
RD-88/124 

Contract DTFH61-84-C-00083 

See also PB90-120874 and PB90-120890. Sponsored 
by Federal Highway Administration, McLean, VA. 
Office of Research, Development, and Lg ay 
co — in set of 6 reports PC E99, PB90- 


The project report, in six volumes, documents a 
system of computer programs for the design of drain- 
age components: culverts, storm drains, and open 
channels. The system includes an input generator to 
estimate ~, rain, hyetographs, design flow, and 
hydrographs. Programs are facilitated with semi-expert 
system shells that generate input data for engineering 
programs. The system is expandable and designed for 
personal computers that operate within an MS-DOS 
environment. Volume V is a user supplement to exist- 
ing, more detailed documentation for the Water-Sur- 
face Profile Computation Model Microcomputer Pro- 
gram (WSPRO); the code has been designed to pro- 
vide a water-surface profile for six major types of flow 
situations: unconstricted flow, single-opening bridge, 
bridge opening(s) with spur dikes, single-opening em- 
bankment overflow, multiple alternatives for a single 
job, and multiple openings. To operate all the software, 
the user needs all six volumes. To individually operate 
WSPRO, the user needs Volume | and Volume V. 


005,541 

PB90-120890/GAR PC A03/MF A01 
GKY and Associates, Inc., Springfield, VA. 
HYDRAIN-Integrated Drainage Design Computer 
System. Volume 6. HY8-Culvert Analysis. 

Final rept. Sep 84-Dec 87. 

G. K. Young, and J. S. Krolak. Jul 88, 33p FHWA/ 
RD-88/125 

Contract DTFH61-84-C-00083 

See also PB90-120882. Sponsored by Federal High- 
way Administration, McLean, VA. Office of Research, 
Development, and Technology. 

—- in set of 6 reports PC E99, PB90- 
1 : 


The project report, in six volumes, documents a 
system of computer programs for the design of drain- 
age components: culverts, storm drains, and open 
channels. The system includes an input generator to 
estimate say rain, hyetographs, design flow, and 
hydrographs. Programs are facilitated with semi-expert 
system shells that generate input data for engineering 


programs. The systern is expandable and designed for 
personal computers that operate within an MS-DOS 
environment. Volume VI is a technical reference guide 
for HY8 which is an interactive culvert analysis pro- 
gram. An important feature of HY8 is that it follows the 
logic of HDS-5, ‘Hydraulic ign of Highway Cul- 
verts.’ HY8 allows user defined culverts to be analyzed 
by selecting appropriate parameters from menus. The 
program will compute culvert hydraulics for circular, 
rectangular, elliptical, arch, and user defined geome- 
try. To operate all the software, the user needs all six 
volumes. To individually operate HY8, the user needs 
Volume | and Volume VI. 


Construction Equipment, Materials, & 
Supplies 


005,542 
PB90-115452/GAR PC A06/MF A01 
Western Technologies, Inc., Phoenix, AZ. 

pe and Surface Texture. 

rept. Aug 86-Jun 89. (Final). 

W. R. Meier, E. J. Elnicky, and B. R. Schuster. Jun 
89, 106p REPT-2166J011, FHWA/AZ-88/229 
Sponsored by Federal Highway Administration, Phoe- 
nix, AZ. Arizona Div., and Arizona Dept. of Transporta- 
tion, Phoenix. 


Aggregate shape and surface texture of fine agar ite 
for three different aggregate sources and four levels of 
degree of crushing was studied by seven different test 
procedures. Asphalt concrete mixtures using these ag- 
regates were tested for deformation under load by 
e different tests. Efforts were made to correlate the 
fine aggregate test measurements to the asphalt con- 
crete deformation properties. The results from three of 
the fine aggregate tests were correlated with Hveem 
stability for the best relationships that were developed. 


Highway Engineering 


005,543 

AD-A213 315/5/GAR PC A03/MF A01 
Construction Engineering Research Lab. (Army), 
Champaign, IL. 

Inspection of Coating Systems on Civil Works 
Structures: Lessons Learned. 

Final rept. 

A. D. Beitelman, and D. L. Finney. Sep 89, 19p Rept 
no. CERL-SR-M-89/16 


The U.S. Army Corps of Engineers (USACE) builds, op- 
erates, and maintains a large number of Civil Works 
structures such as dams and bridges. To protect these 
important structures against rust and corrosion, it is es- 
sential that they be coated using the proper systems 
and techniques. Quality assurance (QA) for Civil Works 
costing systems is provided through the use of paint 
meeting Government-approved formulas; QA during 
application is the USACED inspector’s responsibility. 
To ensure proper application methods, the USACE in- 
spector in the field must be both knowledgeab!s and 
vigilant. When a paint job is inspected at each stage, 
potential problems often can be identified and correct- 
ed before remedial action becomes prohibitively ex- 
pensive. The U.S. Army Construction Engineering Re- 
search Laboratory (USACERL) provides USACE with 
expert consulting on Civil Works coating systems. It 
has been found that almost every paint failure can be 
traced to improper coating techniques-- including sur- 
face preparation, mixing, thinning, and application not 
complying with contract specifications. This report de- 
scribes the lessons learned from some 15 years of in- 
specting and testing coatings on a variety of struc- 
tures. This information is intended to help inspectors 
identify potential problems and instruct painters on the 
appropriate corrective action. Keywords: Quality as- 
surance; Paints; Corrosion prevention; Coatings; In- 
spection; Lessons learned; Civil works structures; 
Dams; Bridges. (KT) 
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PB90-111709/GAR PC A04/MF A01 
Illinois State Dept. of Transportation, Springfield. 
Bureau of Materials and Physical Research. 
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+ gets saan apm Named 


Research rept. Aug 83-Jul 88 2 

A. M. Schutzbach. Jul 88, 55p PHYSICAL/RR-104, 
FHWA/IL/PR-104 

Sponsored by Federal Highway Administration, Spring- 
field, IL. Illinois Div. 


The paper describes a research project which evaluat- 
ed the effectiveness of the crack and seat method of 
pavement rehabilitation. The involved crack- 
ing a portland cement concrete pavement into 1 1/2-2- 
foot size pieces and firmly a a pieces into the 
subgrade prior to overlaying with asphalt concrete. 
Cracking the pavement serves to reduce the concrete 
slab’s horizontal movement due to thermal expansion 
and contraction. Seating the cracked pieces minimizes 
vertical movement in slab by restoring subgrade 
support. Minimizing movement in the underlying con- 
crete pavement should theoretically reduce the 
stresses in the asphalt concrete overlaying that result 
in reflective cracking. While not guaranteed to elimi- 
nate the reflective cracking, cracking and seating is 
designed to reduce or retard reflective cracking. Six 
construction sections located throughout the State of 
Illinois were cracked and seated between 1983 and 
1987. The six sections have been in service between 1 
and 5 years. The crack and seat process does seem to 
have been beneficial in reducing the amount of reflec- 
tive cracking on the thickened edge pavements. Based 
on the findings, the crack and seat method of rehabili- 
tation is not recommended for use on reinforced pave- 
ments. A sample specification incorporating the 
study’s findings is included in the report. 


005,545 


PB90-113440/GAR PC A06/MF A01 
— Transportation Research Council, Charlottes- 
vi 


Evaluation of Concrete Pavement Patching Tech- 


niques. 

Final rept. Apr 84-May 89. 

M. M. Sprinkel, and K. K. McGhee. May 89, 101p 
VTRC-89-R22, FHWA/VA-89/22 

See also PB86-102191. Sponsored by Federal High- 
way Administration, Richmond, VA. Virginia Div., and 
Virginia Dept. of Transportation, Richmond. 


The report presents the results of a study undertaken 
to improve in concrete pavement patching techniques. 
Activities included an evaluation of the suitability of the 
impact hammer and maturity calculations for determin- 
ing when a patch is ready toreceive traffic, the determi- 
nation of the compressive strength of typical patches 
at the time they are first subjected to traffic, the collec- 
tion of installation data on selected patches, and sub- 
sequent monitoring of the performance of the patches 
over a 33- to 81-month period. 


005,546 


PB90-114067/GAR PC A04/MF A01 
Transportation Research Board, Washington, DC. 
Compaction of Asphalt Pavement. 

Final rept. 

C. S. Hughes. Oct 89, 52p TRB/NCHRP/SYN-152, 


ISBN-0-309-04562-2 

Library of Congress ca’ card no. 89-50758. Report 
on National Cooperative Highway Research Program 
Synthesis of Highway Practice. Prepared in coopera- 
tion with Virginia Transportation Research Council, 
Charlottesville. Sponsored by American Association of 
State Highway and Transportation Officials, Washing- 
ton, DC., and Federal Highway Administration, Wash- 
ington, DC. 


The synthesis will be of interest to construction and 
materials engineers, paving contractors, equipment 
manufacturers, and others who are involved in assess- 
ing the performance of asphalt pavements. Informa- 
tion is presented on various issues related to compac- 
tion of asphalt pavements. Compaction is one of the 
most important factors affecting the performance of 
asphalt pavements. The report of the Transportation 
Research Board describes the theory, methods, equip- 
ment, and specifications related to the compaction of 
asphalt pavements. A brief history of, the importance 
of, and factors affecting compaction are also dis- 
cussed. Construction influences, density measure- 
ments, and trends are also considered. 
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PB90-115460/GAR PC A07/MF A01 
New Mexico Engineering Research Inst., Albuquerque. 
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Investigation of Mathematical Models for Asphalt 
Pavement Ri 


utting. 
Technical rept. 1985-88. (Final). 
R. E. Paviovich, T. S. Shuler, R. G. McKeen, and M. 
Eliassi. Aug 89, 144p NMERI-OC89/101, FHWA/ 
HPR/NM-84-92 
Sponsored by Federal Highway Administration, Santa 
Fe, NM. New Mexico Div., and New Mexico State High- 
way and Transportation Dept., Santa Fe. 


Field studies in New Mexico indicate that trucks are 
presently operating with tire inflation pressures that av- 
erage approximately 105 psi with approximately 25% 
operating at 115 psi. Modifications to the VESYS-3A 
computer program were made to accept higher wheel 
load and tire pressures. The program was then used to 
predict rut ths produced by aircraft loads with 
wheel loads of approximately 30 kips and inflation 
pressures of up to approximately 355 psi. While com- 
puter code modifications were successful, it does not 
appear that the codes can be used dir for rut pre- 
dictions for aircraft, since these modifications are not 
widely available. Furthermore, additional issues impor- 
tant with regard to aircraft wheel configurations and 
loads were not investigated. Part of the si does 
suggest, however, that back calculations on rut 
measurements may produce the information to esti- 
mate materials characteristics for routine 
use of the program. Modified Shell creep models were 
considered as an alternate for determining materials 
characteristics which would to predict rut damage due 
to new — pressure truck tires. Shear models are 
suggested as possible methods to provide insight to 
rutting due to higher tire pressures and to design mix- 
tures capable of supporting these loads. 


005,548 

PB90-115494/GAR PC A05/MF A01 
Akron Univ., OH. Dept. of Civil Engineering. 

Survey of Aggregate Waste Production in Ohio. 


Final rept. 

R. Y. Liang. Dec 88, 88p FHWA/OH-89/008 

Sponsored by Federal Amy! Administration, Colum- 

_ a Ohio Div., and Ohio Dept. of Transportation, 
jlumbus. 


The report presents the results of a study of current 
aggregate production in Ohio and provides preliminary 
findings on potential uses of aggregate waste materi- 
als. A questionnaire was administered and sites visited 
to gather necessary information and waste samples 
for evaluation. It was found that aggregate waste gen- 
eration constitutes approximately 3 to 5 percent of 
yearly aggregate production and that the quantity of 
accumulated unused waste amounts to 8 million tons. 
The most common aggregate wastes can be classified 
as silty sand (SM according to the Unified Soil Classifi- 
cation System). A series of laboratory tests, including 
Standard Proctor compaction, CBR, mortar bleeding, 
compression, and flexural tests, were conducted to 
generate a data base for evaluation. It was found that 
most aggregate wastes when used in low-strength 
mortar exhibit comparable bleeding characteristics to 
ODOT 703.05 sand. As a result, incorporation of these 
waste materials in the appropriate ODOT specification, 
— Note No. 220, is recommended for consider- 
ation. 


005,549 
PB90-115502/GAR 
Construction Technol 
Salt Penetration 


PC A10/MF A02 
Labs., Skokie, IL. 
Corrosion in Prestressed 


Concrete Members. 
Final rept. Jul any 


88. 
V. Novokshchenov. Jul 89, 215p FHWA/RD-88/269 
Contract DTFH61-87-C-00031 
Sponsored by Federal Highway Administration, 
McLean, VA. Office of Engineering and Highway Oper- 
ations Research and Development. 


A study was made of the condition of prestressed con- 
crete (PS/C) bridge elements located in adverse, po- 
tentially corrosive environments. A total of five bridges 
were subjected to detailed surveys. Additional struc- 
tures were surveyed visually and given limited investi- 
gation. Bridges were located both in northern climates 
subjected to application of roadway deicing salts and 
in southern areas subjected to marine spray. Results 
indicated that, in northern areas, primary cause of de- 
terioration of PS/C members is due to penetration of 
solutions containing deicing salts through concrete 
cover and through anchorage zones. Improperly de- 
signed and maintained joints and drainage systems 
are the primary pathways for the salt ingress. In south- 
ern areas primary cause of deterioration is marine salts 
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sprayed directly onto substructural elements by wave 
action. Recommendations concerning procedures, pa- 
rameters and threshold values for detection of corro- 
sive environments and assessing the condition of 
prestressing steel in bridge components are included. 


005,550 

PBS0-115619/GAR PC AOS/MF A01 

Georgia Dept. of Transportation, Forest Park. Office of 

Materials and Research. 

Evaluation of the PRORUT Equipment to Measure 

Road Profile and rey 4 

Final rept. Aug 87-Feb 89. 

2 _—- Feb 89, 89p RP-8715, FHWA/TS- 
1 

Contract DTFH61-87-P-00800 

Portions of this document are not fully legible. Spon- 

sored by Federal Highway Administration, McLean, 

VA. Office of Implementation. 


The study evaluated the device constructed by the 
University of Michigan Tran ition Research Insti- 
tute known as the PRORUT. A correlation was per- 
formed between the PRORUT and the G ia modi- 
fied Mays meter trailer (GMMT) to evaluate the PROR- 
UT’s ability to measure roughness and manual meas- 
urements of rutting to compare the device’s ability to 
detect rutting. A total of 48 test sites were selected for 
the correlation study encompassing a variety of h- 
ness levels and pavement surface _. The ja- 
tion results for the PRORUT versus GMMT were 3 
The correlation of rut was not good. Even though the 
profile measuring system and computer programs are 
very innovative, the rut depth measuring system 
should be re-evaluated. 


005,551 
PBS90-115627/GAR PC A09/MF A01 
Texas Univ. at Austin. Center for Transportation Re- 


search. 

Improved Concrete Quality Control Procedures In- 
cluding Third Point Loading. 
Research rept. (Final). 

P. M. uillo, and R. L. uillo. Nov 87, 
188p CTR-3-9-87-1119-1, RR-1119-1F, FHWA/TX- 
88+1119-1F 

Sponsored by Federal Highway Administration, Austin, 
TX. Texas Div., and Texas State Dept. of Highways 
and Public Transportation, Austin. Transportation 
Planning Div. 


Traditionally, the center point flexural load test has 
been used as the main test procedure in Texas for de- 
termining the strength of concrete. However, due to 
the | scatter in the test results obtained using the 
pr lure, it is often not clear what the actual strength 
of the concrete is, thus rendering the test procedure 
inadequate. As a result, there is an urgent need to de- 
velop a different quality control procedure to be used 
by resident engineers in the field. The study investigat- 
ed the use of center point loading versus third point 
loading in determining the flexural strength of con- 
crete. Current Texas highway specifications should be 
modified to incorporate the use of flexural strength 
testing by third point loading. Flexural strength require- 
ments need to be made compatible with third point 
testing, using the correlation determined herein. 


005,552 

PBS0-115635/GAR PC A09/MF A01 
pre Univ. at Austin. Center for Transportation Re- 
search. 

Review of Undrained Shear Strength Testing Meth- 
ods Used by the Texas State Department of High- 
ways and Public Ti 

Research rept. (Final). 

E. S. O’Malley, and S. G. Wright. Nov 87, 188p RR- 
446-1F, CTR-3-5-85-446-Il, FHWA/TX-88 + 446-1F 
Sponsored by Federal Highway Administration, Austin, 
TX. Texas Div., and Texas State Dept. of Highways 
and Public Transportation, Austin. Transportation 
Planning Div. 


The report presents the results of a study conducted to 
evaluate the various laboratory test methods used by 
the Texas State Department of Highways and Public 
Transportation for determining the undrained shear 
strengths of clays. Shear tests were performed using 
the Texas Triaxial, Texas Transmatic, conventional 
Soke hateamamaines and Le-ege shear 
apparatus. were lormed on a variety of speci- 
mens including: soft remolded specimens prepared by 
—? soil into specially fabricated tubes; stiffer, re- 

specimens prepared by a ‘vacuum extrusion’ 
process; specimens prepared by compaction using 


Standard Proctor Compactive effort; undisturbed 
specimens obtained from the north approach embank- 
ment of the State Highway 87 bridge over 
the Neches River in Port Arthur, Texas; and artificial 
specimens cast from polyurethane. Strengths meas- 
ured by the various test procedures were compared 
and recommendations are made regarding appropriate 
—— for use by the Texas State Department of 
ighways and Public Transportation. 


005,553 

PB90-115643/GAR PC A03/MF A01 
he Transportation Research Council, Charlottes- 
ville. 


Evaluation of the Use of Rubber-Tire Rollers on 
Concrete. 


Asphalt . 
Final rept. May 88-Apr 89. 
C. S. _— Apr 89, 17p VTRC-89-R26, FHWA/ 


VA-89/ 

Sponsored by Federal Highway Administration, Rich- 
mond, VA. Virginia Div., and Virginia Dept. of Transpor- 
tation, Richmond. 


The addition of a rubber-tire roller was required on two 
projects on maintenance schedules and on two con- 
struction projects in 1988. The rubber-tire roller was 
used as an addition to the conventional rollers on one- 
half of each project. The rubber-tire roller was required 
to have a minimum of 80 psi ground contact pressure 
(GCP). On two of the projects, the addition of the 
rubber-tire roller improved the pavement properties 
compared to those on the conventionally rolled sec- 
tion. On one project, the conventionally rolled section 
had better pavement pr: ies, and on one project 
there was no difference. results of the study and 
one conducted in 1987 indicate that the addition of a 
rubber-tire roller improved the pavement ies on 
more than half of the projects tested. Based on the 
rate of improvement, it is recommended that a rubber- 
tire roller — in the intermediate roller position 
with a minimum GCP of 80 psi and applying three 
passes be required on all mod mixes. 


005,554 
PB90-115650/GAR PC A03/MF A01 
be Transportation Research Council, Charlottes- 


ville. 

Evaluation of Antistripping Additives. 

Final rept. 

.. bey Maupin. Aug 89, 22p VTRC-90-R4, FHWA/VA- 


Sponsored by Federal Highway Administration, Rich- 
mond, VA. Virginia Div., and Virginia Dept. of Transpor- 
tation, Richmond. 


Several chemical antistripping additives were used in 
field installations and compared to a similar installation 
using hydrated lime. The performance of the installa- 
tions was monitored periodically, and material that was 
sampled during construction was tested in the labora- 
tory. The cores of mixes with less visual stripping 
showed a gradual increase in strength and stiffness 
with time, whereas mixes with considerable stripping 
showed little, if any, increase. Two additives influenced 
the viscosity of the asphalt significantly, thereby requir- 
ing the lowering of the required mixing and compaction 
temperatures. 


005,555 

PB90-117052/GAR PC A04/MF A01 
Colorado State Dept. of Highways, Denver. Div. of 
Transportation Development. 

Frost Heave Control with Buried Insulation. 

Final rept. 

A. Ardani. Apr 89, 54p CDOH-DTD-R-89-3 

See also PB88-188065. Sponsored by Federal High- 
way Administration, Denver, CO. Colorado Div. 


To investigate the effectiveness of extruded insulation 
panels in the mitigation of frost heave problems, two 
sites were selected: SH 40 at Rabbit Ears Pass with an 
elevation of 9,000 feet and I-70 east of Eisenhower 
Tunnel at an elevation of 10,000 feet. Temperature 
probes were installed in both sites in the control and 
the insulated sections. Hourly temperature variations 
were monitored and ri by a micrologger and a 
tape recorder. The probes under the insulated area 
showed a warmer temperature (by approximately 7 de- 
grees) and much less fluctuations than the S in- 
Stalled in the control sections. The results of the study 
have demonstrated that insulation panels, if installed 
properly, can be a cost effective alternative to sub-ex- 
cavation and backfilling. 





005,556 

PB90-117227/GAR PC A03/MF A01 
Hey mm State Dept. of Transportation, Olympia. 
inlaid Traffic Lane Lines: 1-90,Edgewick Road to 
Hyak. Post Construction/Annual Report Experi- 
mental Feature WA 86-13. 

R. Deer, and C. Mansfield. May 89, 36p WA-RD- 
184.1, FHWA/WA-86/13 

Sponsored by Federal | uageaaaa Administration, Olym- 
pia, WA. Washington Div. 


Three types of stripping materials installed in recessed 
grooves are evaluated for reflectivity and durability. Ini- 
tial pro emg evaluations have two of the materials 

showing very little wear and saa good daytime 
delineation but marginal nighttime delineation. The 
other material is showing considerable damage in the 
form of cracking and spalling and is providing good 
nighttime delineation but only marginal daytime delin- 
eation due to the loss of material. 


005,557 

PBS90-119900/GAR PC A04/MF A01 
Pennsylvania Dept. of Transportation, Harrisburg. 
Portland Cement Concrete Pavement Restoration. 
Demonstration 41 = Number 69. 

Final rept. May 84-May 88. 

J. E. Hunt. Oct 89, 56D FHWA/PA-89/012+ 83-43 
See also PB87-174520. Sponsored by Federal High- 
way Administration, Harrisburg, PA. Pennsylvania Di 


Techniques and procedures have been developed to 
prolong the life of portland cement concrete pave- 
ments which are structurally sound but have relatively 
small areas of deterioration and limited problems at 
joints and cracks. Several of these techniques and 
procedures were demonstrated and discussed at a 
seminar on May 9, 1984 on a concrete pavement sec- 
tion of US 322 (SR 322) near Hershey, PA. These 
techniques included: full-depth slab replacement, spall 
repair, subsealing, diamond grinding, joint rehabilita- 
tion/resealing, and restoration of load transfer at 
cracks. The report contains the results of a four year 
performance evaluation. 


005,558 

PB90-121369/GAR PC A08/MF A01 
Nevada Univ., Reno. Center for Civil Engineering 
Earthquake Research. 

Micro-CAD System for Seismic Design of Regular 
Highway Bridges. 

M. Saiidi, D. Orie, and B. Douglas. Jun 88, 165p 
CCEER-88-2, NSF/ENG-88062 

Grant NSF-ECE84-12576 

Sponsored by National Science Foundation, Washing- 
ton, DC. Directorate for Engineering. 


A microcomputer model for implementing a seismic 
analysis procedure for bridges is presented. The 
method is applicable to bridges with ‘regular’ geometry 
and stiffness along their length. The input portion of 
the program was enhanced by interfacing the program 
with the AutoCAD drafting package. AutoCAD is used 
to create points and lines which represent nodes and 
elements. A parameter study examining the effects of 
varying the abutment and pier base spring stiffness 
properties was performed on a five-span reinforced 
concrete bridge. The limits of applicability of the com- 
puter model are established through a sensitivity study 
examining the effect of skew angle and curvature in a 
two-span bridge. The program, named MicroSARB, 
can run on an IBM PC, PC-XT, PC-AT, or compatible 
with a minimum of 256K of memory. 
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005,559 
AD-A213 160/5/GAR PC A05/MF A01 
North tag State Univ. at Raleigh. Dept. of Civil En- 


Simpl Simp Analysis of Concrete Gravity Dams In- 
Pomdles Flexibility. 

Final met 

J. M. Nau. Sep 89, 84p WES/MP/SL-89-3 

Contract DACW39-88-K-0033 


The objective of this study ws to develop a model for 
the flexible foundation rock beneath a dam and to in- 
corporate this model into the finite element procedure 
and a_ two-dimensional model of the monolith, 
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SDFDAM. To account for foundation flexibility, the 
theory of Flamant, assuming the foundation to be an 
isotropic, elastic half-plane, was used. The findings of 
this study indicate that it is important to include the ef- 
fects of foundation flexibility in the seismic analysis of 
concrete gravity dams on the supposition that reliable 
foundation properties can be obtained from field or 
laboratory measurements. Concrete gravity dams, 
Foundation flexibility, Seismic analysis, Earthquakes, 
Simplified procedure. (JES) 
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PB90-115577/GAR PC A08/MF A01 
California State Dept. of Transportation, Sacramento. 
Office of Transportation Lab. 

Wave Equation Analysis of Piles Installed with 
Diesel Hammers. 

Interim rept. 

D. Speer. Jan 88, 158p REPT-632463, FHWA/CA/ 
TL-88/01 

Sponsored by Federal Highway Administration, Sacra- 
mento, CA. California Div. 


A study has been conducted to evaluate Case-Goble 
soii damping constants (Jc) used in the pile driving 
wave equation procedure for computing static bearing 
capacity. Open-end diesel hammers were used in the 
study. Static bearing capacities were calculated from 
dynamic measurements of strain and acceleration 
during pile driving on ten projects. Full-scale static load 
tests were performed to verify the static bearing ca- 
pacities. A pile capacity failure criterion was defined. 
The results were used to develop a correlation be- 
tween Jc and standard penetration test values meas- 
ured for silts and sands at the pile tip. 
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PB90-122904/GAR PC A04/MF A01 
Statens Geotekniska Inst., Linkoeping (Sweden). 
Report of the ISSMFE (International Society for 
Soil Mechanics and Foundation Engineering) 
Technical Committee on Penetration Testing of 
Soils-TC 16 with Reference Test Procedures; CPT 
(Cone Penetration Test), SPT (Standard Penetra- 
tion Test), DP (Dynamic Probing), WST (Weight 
Sounding Test). 

U. Bergdahi. Jun 89, 53p 

Portions of text in French. 


CONTENTS: Report of the ISSMFE Technical Com- 
mittee on Penetration Testing of Soils - TC 16; Interna- 
tional Reference Test Procedure for Cone Penetration 
Test (CPT); International Reference Test Procedure 
for the Standard Penetration Test (SPT); International 
Reference Test Procedures for Dynamic Probing (DP); 
International Reference Test Procedure for the Weight 
Sounding Test (WST). 
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PB90-124629/GAR PC A03/MF A01 
Sydney Univ. (Australia). School of Civil and Mining 
Engineering. 

Interpretation of the Pressuremeter Test in Clay 
Allowing for Membrane End Effects and Material 
Non-Homogeneity. 

Research rept. 

S. K. Yeung, and J. P. Carter. May 86, 27p R-594 


A numerical study of the undrained pressuremeter test 
in clay has identified that the conventional method of 
interpretation proposed by Gilson and Anderson 
(1961) may seriously overestimate the undrained 
shear. strength of clay because of the effects of the 
finite length of the expanding membrane and the influ- 
ence of the free ground surface in tests conducted a 
shallow depth. It is shown that the deduced shear stiff- 
ness of the clay is not significantly affected by the ge- 
ometry of the membrane and the testing depth. It is 
demonstrated that if both the finite length and the test- 
ing depth effects are removed then the measured un- 
drained strength and elastic shear modulus are not af- 
fected by a non-homogeneous soil profile of the type 
where the undrained shear strength and/or the shear 
modulus vary linearly with depth. An alternate proce- 
dure for interpreting pressuremeter tests in soft clays 
has been developed. It has been shown that the new 
procedure provides improved estimates of the un- 
drained shear strength. 
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AD-A212 925/2/GAR PC A07/MF A01 
United Technologies of New Mexico, Inc., Albuquer- 


que. 
— of Fuel Additive Effects on Sooting 


mes. 

Final rept. 1 Jun 86-31 May 89. 

P.A. . 28 Jul 89, 140p UTRC/R89-957464- 
F, AFOSR-TR-89-1247 

Contract F49620-86-C-0054 

Original contains color plates: All DTIC and NTIS re- 
productions will be in black and white. 


Research was conducted to clarify the mechanisms 
responsible for the suppression of soot in flames by 
selected fuel additives. Measurements were limited to 
well-defined prevaporized liquid- and fueled 
hydrocarbon/air flames. Emphasis was given to ferro- 
cene in a diffusion flame fueled by prevaporized iso- 
octane, as well as to alkali and alkaline-earth additives 
in premixed ethylene/air flames. Nonperturbing laser 
optical diagnostic techniques were used to measure 
flame temperature, as well as to relate changes in soot 
particulate size, number density, and volume fraction 
to additive type and concentration. Quartz probe sam- 
pling and gas chromatography were used to determine 
the additive’s effect on soot precursor hydrocarbon 
and other ies. For the diffusion flame, the time of 
the first appearance of soot is shortened when ferro- 
cene is present. Following its appearance, the particu- 
late’s size and number density are perturbed by ferro- 
cene. Ferrocene accelerates acetylene oxidation. Fer- 
rocene is very effective at late stages, appearing to 
enhance soot burnout. Attempts were not successful 
to find iron occluded by soot as a possible mechanism 
of enhanced soot oxidation. Alkali metals were effec- 
tive. Keywords: lonization potential. (AW) 
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AD-A212 932/8/GAR PC A03/MF A01 
Yale Univ., New Haven, CT. High Temperature Chemi- 
cal Reaction Engineering Lab. 
Transport Phenomena and Interfacial Kinetics in 
Multiphase Combustion Systems. 

Final rept. 1 Dec 83-31 Dec 88 

D. E. Rosner. Feb 89, 15p AFOSR-TR-89-1240 
Grant AFOSR-84-0034 


The final report summarizes Yale High Temperature 
Chemical Reaction Eng a Laboratory research 
methods/results (Grant AFOSR 84-0034) for the ca. 
five year period ending 12/31/88. Our techniques and 
sonal are outlined in the areas of (1) laser-based real- 
time optical techniques for measuring soot particle 
thermophoretic diffusivities in combustion gases, (2) 
role of thermophoresis and photophoresis in the cap- 
ture of soot particles, (3) boundary layer computational 
methods and correlations for vapor and small particle 
transports, including the effects of particle size ‘poly- 
dispersity’, high mass loading and dopant redistribu- 
tion, and (4) use of microwave-induced plasma emis- 
sion spectroscopic (MIPES) methods to follow boron 
surface gasification kinetics in gaseous streams con- 
taining OBOBO(g). Presentations and archive publica- 
tions describing these techniques and findings are 
documented, along with examples of impact of our re- 
sults on research programs elsewhere. Keywords: 
Aerosols, Convective diffusion, Chemical vapor 

sition, Energy transfer, Catalysis, Fouling, Soot. (JES) 
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FLIC (lone with implicit Convection)-A Detailed, 
) Oct 86-Sep 89. __ 

interim rept. J 

G. Patnaik, K. J. Laskey, K. Kailasanath, E. Oran, 
and T. Burn. 27 Sep 89, 41p Rept no. NRL-MR-6555 
Prepared in collaboration with Berkeley Research As- 
sociates, Springfield, VA, Carnegie-Mellon Univ., Pitts- 
burgh, PA and Harvard Univ., Cambridge, MA. 


The report describes the new computer code FLame 
with Implicit Convection (FLIC), a two-dimensional 
time-dependent ram developed specifically to 
ind s behavior of flames and other 

ically reactive flows. In order to de- 

scribe a flame in enough detail to simulate its initiation, 
propagation, and extinction, FLIC combines algorithms 
for ic Convective transport with buoyancy, de- 
tailed chemical reaction processes, and diffusive 


techniques had to be developed 
dimensional flame modelling, and these are highlight- 
ed in this report. The numerical implementation of the 
i i typical applica- 
tion is provided for illustration. FLIC is currently the 
state-of-the-art in detailed two-dimensional, time de- 
pendent flame models. Keywords: Computer pro- 
grams; FLAME computer program; Gases; Fuels; Re- 
action; Kinetics; Thermochemistry. (AW) 
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AD-A213 177/9/GAR PC A02/MF A01 


California Inst. of Tech., Pasadena. Dept. of Aeronau- 
tics. 


Lifted Turbulent Jet Flames: A Stability Criterion 
Based on the Jet Large-Scale Structure. 

Final rept. 7 Jan 85-31 Oct 88. 

R. C. Miake-Lye, and J. A. Hammer. 1988, 9p 
Contract N00014-85-K-0646 

Pub. in International Symposium on Combustion 
(22nd), p817-824 1988. 


A model has been developed to predict liftoff heights 
of turbulent jet flames. This model is based on the 
large-scale dynamics of the jet flow field and results in 
a linear relation between liftoff height and jet exit ve- 
locity, a relation that has been observed experimental- 
ly in prior studies. The parameterization of the liftoff 
height relation ted a series of diluted fuel liftoff 
experiments which were carried out to further test the 
model. For small dilutions, good agreement between 
liftoff data and the model's predictions was obtained. 
For larger dilutions, a systematic deviation from the 
model was observed, which is not completely under- 
stood. The experimentally observed fluctuations in the 
liftoff height, in conjunction with the agreement 
achieved with the present model, provide strong evi- 
dence that large-scale dynamics determine the stabili- 
zation condition in turbulent jet flames. Jet flames; 
Combustion stability. Reprints. (jes) 
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AD-A213 330/4/GAR PC A03/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

Workshop Summary of ‘Model Predictions of the 
Piston-Driven-Compaction Experiment’. 

Technical rept. Jun 88-Mar 89. 

D. E. Kooker. Aug 89, 50p Rept no. BRL-TR-3029 


A JANNAF Propulsion Systems Hazards Subcommit- 
tee Workshop was held on 25-26 october 1988 in con- 
junction with the 25th JANNAF Combustion Meeting in 
Huntsville, AL. The area of interest is the transition to 
detonation in confined granular energetic material. 
This workshop focused on the acceleration of a strong 
compaction wave, before the onset of detonation. The 
objective was to compare model predictions to four 
Piston-Driven ction experiments involving two 
different ball propellants. These were true predictions, 
since the experimental data were not released until the 
second day of the workshop. Several of the models 
came close to the compaction wave locus. However, it 
was more difficult to predict wall stress time-history 
seen Res transducers at fixed locations along the 
tube. timing of a runaway is extremely sensitive to 
the intense competition among sources of reaction 
and heat loss. Keywords: Stress waves; Elastic waves; 
Granular explosives; Solid propellants; Impact; Com- 

ction Waves; Modeling; Combustion; Deflagration; 

ransition to detonation. 
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Combustion characteristics of mild-gasification 
chars. 

C. S. Daw. 1989, 9p CONF-890902-11 

Contract AC05-840R21400 

American Chemical Society national meeting (198th), 
Miami, FL (USA), 10-15 Sep 1989. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The commercial success of mild coal gasification (MG) 
depends on economical utilization of the byproduct 
char. While various utilization options are being con- 
sidered (e.g., coke manufacture, activated carbon pro- 
duction, and further gasification), the boiler fuel market 
is likely to be the largest potential consumer. A key 
concern is the combustion performance of MG chars 
relative to more conventional boiler fuels. This paper 
summarizes recent results of MG char characteriza- 
tions conducted by Oak Ridge National Laboratory 
(ORNL) for Morgantown Energy Technol Center 
(METC) of the Department of Energy (DOE). The char 
characterizations are being conducted in conjunction 
— MG liquid characterizations. 13 refs., 3 figs., 4 
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PB90-122383/GAR PC E05/MF E05 
Office National d'Etudes et de Recherches Aerospa- 
tiales, Chatillon (France). 

Etude du Radical OH dans une Fiamme a Haute 
Pression par DRASC Resonnante (Study of the OH 
Radical in a High-Pressure Flame by Resonant Co- 
herent Anti-Stokes Raman Scattering). 

B. Tretout. Feb 89, 77p ONERA-RS-53/7131-PY 
Text in French; Summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de I’Armement. 


The study of combustion at high pressure, undertaken 
during 1987, permitted the study of the spatial distribu- 
tion of the OH radical in a flame of CH4/air premix. 
Various pressures between 1 and 10 bars were stud- 
ied. Relative concentrations were measured over the 
reaction zone. Spectroscopic study at triple resonance 
or when the lasers are slightly out of tune with one 
another, permits observation of the influence of differ- 
ent im widths interposing in DRASC (coherent 
anti-Stokes Raman scattering) susceptibility. 
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N89-29483/9/GAR PC A03/MF A01 
Sverdrup Technology, inc., Cleveland, OH. 

Piume Characteristics of MPD Thrusters: A Prelimi- 
nary Examination. 

Final Report. 

R. M. Myers. Sep 89, 16p NAS 1.26:185130, E-5018, 
NASA-CR-185130 

Contract NAS3-25266 

Presented at the 25th Joint Propulsion Conference, 
Monterey, Ca, 10-12 Jul. 1989; Cosponsored by Aiaa, 
Asme, Sae, and Asee. 


A diagnostics facility for MPD thruster plume measure- 
ments was built and is currently undergoing testing. 
The facility includes electrostatic probes for electron 
temperature and density measurements, Hall probes 
for magnetic field and current distribution mapping, 
and an imaging system to establish the global distribu- 
tion of plasma species. Preliminary results for MPD 
thrusters operated at power levels between 30 and 60 
kW with solenoidal applied magnetic fields show that 
the electron density decreases exponentially from 
1x10(2) to 2x10(18)/cu m over the first 30 cm of the 
expansion, while the electron temperature distribution 
is relatively uniform, decreasing from approximately 
2.5 eV to 1.5 eV over the same distance. The radiant 
intensity of the Arlil 4879 A line emission also decays 
exponentially. Current distribution measurements indi- 
cate that a significant fraction of the discharge current 
is blown into the plume region, and that its distribution 
depends on the magnitudes of both the discharge cur- 
rent and the applied magnetic field. 
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AD-A213 249/6/GAR PC A10/MF A02 
Dayton Univ., OH. Research Inst. 

Probabilistic Finite Element Analysis of Dynamic 
Structural Response. 

Final rept. Oct 85-Oct 87. 

R. A. Brockman, F. Y. Lung, and W. R. Braisted. Mar 
89, 216p UDR-TR-87-130, AFWAL-TR-88-2149 
Contract F33615-85-C-2585 


Turbomachinery components exhibit more diverse and 
complex structural behavior than most classes of engi- 
neering structures. Stress analysis of rotating propul- 
sion system components has been a driving force in 
the development of many of the most sophisticated 
numerical methods in common use: substructuring and 

lic symmetry techniques, large-scale eigensolution 
algorithms, creep and thermoplasticity models, and 
modal and reduced basis methods. Even with the pow- 
erful analytical tools and software which exist today, 
the stress and vibration analysis of turbomachine com- 
ponents is usually a challenging task. The most impor- 
tant contributors to this analytical complexity are: intri- 
cacy of the structure geometry and properties; nonlin- 
earity and its influence on other responses; and uncer- 
tainty in properties, loading, and other variables. Ap- 
plied research in finite element methods and numerical 
solution algorithms at the present time is concerned, in 
| measure, with addressing these problems areas. 
This report addresses the issue of uncertainty in defin- 
> structural analysis model and interpreting the re- 
sults. A bladed disk is a useful example of the sources 
of uncertainty which may exist for a single model. (KR) 
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AD-A213 339/5/GAR PC A04/MF A01 
Technassociates, Inc., Rockville, MD. 

AF-36M Airflow Rig. Nozzle Airflow Measurements. 
Technical summary rept. (Final). 

A. Kreithen. Dec 87, 61p 

Contract DAAK50-83-C0029 


The report summarizes an ongoing effort by the Army 
to determine an appropriate method for accurately and 
repeatably measuring turbine engine nozzle compo- 
nents. It further documents the effort expended to es- 
tablish an Industry Standard method of determining 
the performance characteristics of these components 
which may be correlated between manufacturing and 
test facilities based on measuring their Effective Flow 
Area (EFA) as opposed to their Geometric Flow Area 
(GFA). Keywords: Test methods; SF-36M Airflow rig; 
Test stands. 
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HAS Ahluwalia, and K. H. Im. Apr 89, 82p ANL/FE- 
Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
——. Original copy available until stock is exhaust- 
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Fouling of gas turbine passages is of concern when 
ash bearing fuels are used. This report evaluates the 
various aspects of the anticipated fouling problem 
when clean coal in dry or slurry form is used as a tur- 
bine fuel and solid/semi-molten particles of flyash, re- 
sidual char and reacted/unreacted sulfur sorbents are 
entrained in the combustion gas. For the purpose of 
analysis, fouling is posed as a two-step process with 
particle delivery to the blade surface constituting the 
first step and adhesion of the contacting particles con- 
stituting the second. Models of Brownian diffusion, 
thermophoresis, eddy impaction, and inertial impaction 
are formulated for determining the rates and mecha- 
nisms of particle delivery to the pressure and suction 
surfaces of turbine blades. Adhesion characteristics of 
flyash under gas turbine conditions are inferred from 
experimental data. Based on these models and other 
experimental data, a number of variables are identified 
that affect either the delivery rate of the particles or the 
adhesion characteristics. These are conveniently clas- 
sified in three categories: physical and chemical as- 
pects of coal feedstock (coal grind and pre-cleaning, 
slurry composition and additives, mineral matter com- 
position and distribution), combustion environment 
(slurry atomization, stoichiometry, residence time, fluid 
mechanics, dilution air), and gas turbine environment 





(turbine inlet temperature, blade cooling, passage 
aerodynamics). A qualitative/semi-quantitative discus- 
sion is offered on the roles of flyash size distribution, 
coal-water mixture slurry atomization, coal combus- 
tion, physical and chemical beneficiation of coal, blade 
cooling, turbine inlet temperature, sorbent injection, 
and deposition cleanability. 34 refs., 25 figs., 10 tabs. 
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Revolutionary Opportunities for Materials and 
Structures 


Study, Addendum. 
P. D. Feig. 1987, 39p NAS 1.26:179642-ADD, NASA- 
CR-179642-ADD 
Contract NAS3-24622 


This report is an addendum to the pny = - 
portunities for Materials and Structures Study (ROMS), 
modifying the original by the addition of two tasks. The 

imary purpose of these tasks was to conduct addi- 
tional aircraft/engine sizing and mission analysis to 
obtain contributory aircraft performance data such as 
fuel burns and direct operating costs for both the sub- 
sonic and supersonic engines. 
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National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Intermetallic and Ceramic Matrix Composites for 
815 to 1370 C (1500 to 2500 F) Gas Turbine Engine 


J. e. Stephens. 1989, 11p NAS 1.15:102326, E- 
5027, NASA-TM-102326 

for Presentation at the Advanced Metal and 
Ceramic Matrix Composites, Anaheim, Ca, 19-22 Feb. 
1990; Sponsored by the Minerals, Metals and Materi- 
als Society and ASM International. 


Light weight and potential high temperature capability 
of intermetallic compounds, such as the aluminides, 
and structural ceramics, such as the carbides and ni- 
trides, make these materials attractive for gas turbine 
engine applications. In terms of specific fuel consump- 
tion and specific thrust, revolutionary improvements 
over current technology are being sought by realizing 
the potential of these materials through their use as 
matrices combined with high strength, high tempera- 
ture fibers. The U.S. along with other countries 
throughout the world have major research and devel- 
opment programs underway to characterize these 
composites materials; improve their reliability; identify 
and develop new processing techniques, new matrix 
compositions, and new fiber compositions; and to pre- 
dict their life and failure mechanisms under engine op- 
erating conditions. The status is summarized of 
NASA's Advanced High Temperature Engine Materials 
bs magna J Program (HITEMP) and the potential ben- 
efits are described to be gained in 21st century trans- 
port aircraft by utilizing intermetallic and ceramic 
matrix composite materials. 
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) 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Com | Structural Mechanics Engine Struc- 
tures Computational Simulator. 
C. C. Chamis. Feb 89, 27p 
In NASA, Langley Research Center, NASA Workshop 
3 — Structural Mechanics 1987, Part 2 p 


The Computational Structural Mechanics (CSM) pro- 
= at Lewis encompasses: (1) fundamental aspects 

or formulating and solving structural mechanics prob- 
lems, and (2) development of integrated software sys- 
tems to computationally simulate the performance/du- 
rability/life of engine structures. 
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Sverdrup Technology, Inc., Cleveland, OH. 
Interfacing Modules for Integrating Discipline Spe- 
cific Structural Mechanics Codes. 
N. M. Endres. Feb 89, 29p 
In NASA, Langley Research Center, NASA Workshop 
2 cna Structural Mechanics 1987, Part 2 p 
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An outline of the ee and capabilities of the 
Engine Structures Computational Simulator (Simula- 
tor) at NASA Lewis Research Center is given. One of 
the goals of the research at Lewis is to integrate vari- 
ous discipline specific structural mechanics codes into 
a software system which can be brought to bear effec- 
tively on a wide range of engineering problems. This 
system must possess the qualities of being effective 
and efficient while still remaining user friendly. The 
simulator was initially designed for the finite element 
simulation of gas jet engine com . Currently, 
the simulator has been restricted to only the analysis 
of high pressure turbine blades and the accompanying 
rotor assembly, although the current installation can 
be expanded for other applications. The simulator 
presently assists the user throughout its procedures by 
performing information management tasks, executing 
external support tasks, organizing analysis modules 
and executing these modules in the user defined order 
while maintaining processing continuity. 
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Pratt and Whitney Aircraft Group, East Hartford, CT. 
Boundary Elements for Structural Analysis. 

Feb 89, 67p 

In NASA. Langley Research Center, NASA Workshop 
= — Structural Mechanics 1987, Part 3 p 


The intent here is to discuss the status of the boundary 
element method (BEM) for structural analysis, both in 
terms of the present and anticipated capabilities of the 
method and in terms of the incorporation of the 
method in the design/analysis process, particularly for 
gas turbine engine components. 
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State Univ. of New York at Buffalo. Dept. of Civil Engi- 
neering. 
Development of an ee BEM (Boundary Ele- 
ment Method) for Hot Fluid-Structure Interaction. 
P. K. Banerjee, and G. F. Dargush. Feb 89, 32p 
In NASA. Langley Research Center, NASA Workshop 
oe quae ag Structural Mechanics 1987, Part 3 p 


The Boundary Element Method (BEM) is chosen as a 
basic analysis tool principally because the definition of 
quantities like fluxes, temperature, displacements, and 
velocities is very precise on a boundary base discreti- 
zation scheme. One fundamental difficulty is, of 
course, that the entire analysis requires a very consid- 
erable amount of analytical work which is not present 
in other numerical methods. During the last 18 months 
all of this analytical work was completed and a two- 
dimensional, general purpose code was written. Some 
of the early results are described. It is anticipated that 
within the next two to three months almost all two-di- 
mensional idealizations will be examined. It should be 
noted that the analytical work for the three-dimension- 
al case has also been done and numerical implemen- 
tation will begin next year. 
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National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
3-D Inelastic Analyses for Computational Structur- 
al Mechanics. 
D. A. Hopkins, and C. C. Chamis. Feb 89, 33p 
In NASA. Langley Research Center, NASA Workshop 
= a Structural Mechanics 1987, Part 3 p 


The 3-D inelastic analysis method is a focused pro- 
= with the objective to develop computationally ef- 
ective analysis methods and attendant computer 
codes for three-dimensional, nonlinear time and tem- 
perature dependent problems present in the hot sec- 
tion of turbojet engine structures. Development of 
these methods was a major part of the Hot Section 
Technology (HOST) program over the past five years 
at Lewis Research Center. 
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Turbomachinery Shaft Insert. 

Patent Application. 

G. L. Vonpra: u. Filed 26 May 89, 12p N89- 
28842/7, NASA-CASE-MFS-28345-2 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An insert is presented for a hollow rotatable shaft on 
the end of which an impeller is mounted, the insert 
having a first cylindrical portion receivable within the 
end of the shaft. The insert includes a radially extend- 
ing portion adjacent the end of the shaft having an an- 
nular wall including radially inner and outer surfaces for 
engaging tightly similar surfaces in a recess formed in 
the impeller to provide inner and outer pilot surfaces. 
The insert also includes a tubular extension which is 
received within a bore in the impeller, the tubular ex- 
tension having spaced longitudinally extending slits for 
permitting the extension together with radially extend- 
ing hook-like tongues thereon to be received within 
radial slots in the bore of the impeller to lock the impel- 
ler to the insert. 
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Turbomachinery Rotor Support with Damping. 

Patent Application. 
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28841/9, NASA-CASE-MFS-28345-1 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

application available NTIS. 


Damping seals, damping bearings, and a support 
sleeve are presented for the ball bearings of a high 
speed rotor. The ball bearings consist of a duplex set 
having the outer races packaged tightly within the 
sleeve while the sleeve provides a gap with a support 
member so that the bearings may float with the sleeve. 
The sleeve has a web extending radially between the 
pair of out races and acts in conjunction with one or 
more springs to apply an axial preload to the outer 
races. The sleeves have a series of slits which provide 
the sleeve with a spring-like quality so that the spring 
acts to center the rotor upon which the bearings are 
mounted during start up and shut down. A damping 
seal or a damping bearing may be used in conjunction 
with the ball bearings and supporting sieeve, the 
damping seal and damping bearing having rotor por- 
tions including rigid outer surfaces mounted within the 
bore of a stator protion having bay one shaped pock- 
ets on the surface facing the rotor. Axial gates are pro- 
vided between adjacent pockets in sections of the 
stator permitting fluid to flow with less resistance axial- 
ly relative to the flow of fluids circumferentially be- 
tween the rotor and the stator. 


Nuclear Propulsion 
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AD-A212 935/1/GAR PC A11/MF A02 
McDonnell Douglas Space Systems Co., Huntington 
Beach, CA. 


Fusion sion Study. 
Final poh ty om 87-Jan 89. 


V. E. Haloulakos, and R. F. Bourque. Jul 89, 239p 
AFAL-TR-89-005 

Contract F04611-87-C-0092 

Prepared in cooperation with General Atomics, San 
Diego, CA. 


This study explored the potential of fusion propulsion 
for Air Force missions. Fusion fuels and existing con- 
finement concepts were evaluated according to elabo- 
rate criteria. Two fuels deuterium-tritium and deuteri- 
um-helium 3 (D-3He) were considered worthy of fur- 
ther consideration. D-3He was selected as the most 
attractive for this Air Force study. The colliding trans- 
lating compact torus confinement concept was evalu- 
ated in depth and found to possibly possess the low 
mass and compactness required. Another possible 
concept is inertial confinement with propellant sur- 
rounding the target. A key issue for any long-burn con- 
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cept is propellant addition without interfering with the 
fusion burn. This is required to increase thrust and gen- 
erate an optirnum specific impulse for a given mission. 
A reusable orbit transfer vehicle (ROTV) was identified 
as a mission and application where fusion propulsion 
can play a constructive role and is superior to both 

ic chemical bipropeliant and nuclear fission 
propulsion systems. Numerous technical and techno- 
logical problems were identified and a development 
program is recommended. Keywords: Propulsion; Nu- 
clear fusion ision; Fusion reactor; Mission analy- 
sis; Fusion fuel; Fuel — Confinement methods; 
Orbit transfer vehicles. (JHD) 
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005,584 

AD-A213 348/6/GAR PC AO5/MF A01 
_— Applications International Corp., Torrance, 
Gas Flows in Rocket Motors. Volume 1. 

Final rept. Jul 88-Mar 89. 

Y. Kronzon, C. Lyan-Chang, and C. L. Merkle. Jun 
89, 84p AL-TR-89-011-VOL-1 

Contract F04611-88-C-0014 

Prepared in cooperation with Pennsylvania State 
Univ., Mechanical Engineering Dept., University Park, 
PA. See also Volume 2, AD-A213 349. 


The present document is a final report for work on su- 
personic nozzle analysis for both perfect and real 
_ and for viscous and inviscid flows. The primary 
locus of this research was to develop an accurate, effi- 
cient procedure for computing nozzle flows with care- 
ful attention to global mass conservation. In general, 
the goal was to demonstrate computations with mass 
flux errors of less than 1% on moderately resolved 
grids. Calculation procedures for both viscous and in- 
viscid flows and for parabolized Navier-Stokes (PNS) 
algorithms have consistently demonstrated this goal. 
Primary emphasis has been developed and demon- 
strated to a lesser degree. Also included in the effort 
was a procedure for coupling the nozzle wall coolin 
flow with the nozzle flowfield so that both nozzle wall 
temperature and heat flux were simultaneously deter- 
mined by the calculation. Finally, a procedure for de- 
termining the effect of small variations in back pres- 
sure on the nozzle flowfield has been developed. The 
present final report includes as Appendix C a Ph.D. 
thesis which describes the detail of the perfect gas 
work. In particular, this Appendix includes the coupled 
nozzle wall cooling and nozzle back pressure calcula- 
tions as an appendix. (aw) 


005,585 
AD-A213 349/4/GAR PC A11/MF A02 
Science Applications International Corp., Torrance, 


A. 
Gas Flows in Rocket Motors. Volume 2. Appendix 
C. Time Iterative Solution of Viscous Supersonic 


Flow. 

Final rept. Jul 88-Mar 89. 

Y. Kronzon, C. Lyan-Chang, and C. L. Merkle. Aug 
89, 233p AL-TR-89-011-VOL-2 

Contract F04611-88-C-0014 

Prepared in cooperation with Pennsylvania State 
Univ., Mechanical Engineering Dept., University Park, 
PA. See also Volume 3, AD-A213 350. 


Numerical solutions of supersonic viscous flows are 
studied by applying an implicit time-dependent 
scheme to the thin-layer Navier-Stokes (TLNS) equa- 
tions. The alternating direction implicit (ADI) scheme is 
first formulated to solve transonic viscous axisymme- 
tric flows in two dimensions. The results indicate that 
the ADI scheme is not efficient enough for supersonic 
viscous calculations. A spatial discretization scheme 
using upwind flux-vector split differencing in the 
streamwise direction and central differencing in the 
cross-stream direction is chosen. Three approximate 
factorization schemes and one fully implicit direct 
solver are considered. Of them, the ye, tear domi- 
nant ADI(DDADI) and the parabolized ADI are found to 
be much faster than the standard ADI procedure. 
These numerical algorithms are applied to solve super- 
sonic flows through conical and high expansion ratio 
contoured nozzles for different Reynolds numbers, 
wall temperatures, and back pressures. Proper down- 
stream boundary conditions for the subsonic portion of 
the outflow are shown to allow variations of the bound- 
ary layer thickness at the exit plane and recirculating 
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separated flows for sufficiently high back pressure. 
Parabolized Navier-Stokes (PNS) procedures are also 
studied. Swirling viscous flows in transonic and super- 
sonic propulsive nozzles have been investigated nu- 
merically. The seep developed for axisymmetric 
two-dimensional flows are extended to solve the three- 
dimensional TLNS equations. (aw) 


005,586 


AD-A213 350/2/GAR PC A09/MF A01 
-_— Applications International Corp., Torrance, 


Gas Flows in Rocket Motors. Volume 3. Appendix 
D. Computer Code Listings. 

Final rept. Jul 88-Mar 89. 

Y. Kronzon, C. Lyan-Chang, and C. L. Merkle. Aug 
89, 180p AL-TR-89-011-VOL-3 

Contract F04611-88-C-0014 

Prepared in cooperation with Pennsylvania State 
Univ., Mechanical Engineering Dept., University Park, 
PA. See also Volume 1, AD-A213 348. 


Detailed descriptions of the governing equations, the 
method of solution, and the computer code for calcu- 
lating perfect gas or real gas flow in axisymmetric noz- 
zles are given. The codes permit calculation of a per- 
fect gas or a real gas for inviscid flow by solving the 
Euler equations, and for viscous flow by solving the 
thin layer Navier-Stokes equations. These equations 
are written in a conservative form and solved implicitiy 
in body-fitted coordinates. The solution obtained by 
the conservative variables is expressed in terms of the 
density, rho, the momentum parallel to the axis of sym- 
metry (rho(u)), the momentum perpendicular to the 
axis (rho(v)), and the total internal energy, e(o). These 
variables are then used to calculate the nonconserva- 
tive primitive variables, the velocity components, u and 
v, the pressure, p, and the temperature, T. The nozzle 
performance including the rate of mass flow, m, the 
thrust, T, and the specific impulse are also computed. 
The codes were written in FORTRAN V and ran on the 
CYBER 180/840, NOS/BE system which limited the 
number of grid points to 20 x 44 for solving the Euler 
equations and 60 x 40 for the TLNS equations. The 
results obtained for the nozzle flowfield showed maxi- 
mum global mass flux errors of less than + or - 1% for 
the Euler equations and less than + or - 2% for the 
TLNS equations. Solutions with more dense grids (typi- 
cally 100 x 50 or higher) consistently showed global 
mass conservation of better than one percent. (aw) 
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DE89015197/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Development of the steei/aluminum composite 
gate for the modified auxiliary closure. 

R. Y. Chiu. Aug 89, 15p SAND-89-1331 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


The propulsion working fluid for the containment clo- 
sure used at the Nevada Test Site consists of a mix- 
ture of a driver gas and the hot detonation products 
from the shaped charge that cuts the wall of the stor- 
age vessel. Nitrogen has always been used as the 
driver gas. However, helium gas, because of its superi- 
or propulsion characteristics, has enabled us to design 
considerably heavier and stronger gates. Operational 
times can be equal to or less than operational times 
when nitrogen gas was used. Assume, maintaining the 
same functional time, that an appreciably stronger 
steel/aluminum composite gate is designed and de- 
veloped. The gate consists of two 3/4-in.-thick, high- 
strength 4340 circular steel plates imbedded in the two 
sides of the 7075-T73 aluminum forging. Mechanical 
circular keys are used to ensure the effective transfer 
of horizontal shear loads from aluminum to steel. 
Three point bending experiments on small composite 
beams were conducted to determine the effectiveness 
of the mechanical keying system. Also explored was 
structural adhesive used as a bonding and shear trans- 
fer mechanism. 4 refs., 8 figs., 1 tab. 
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N89-29480/5/GAR PC A03/MF A01 
Morton Thiokol, Inc., Brigham City, UT. Space Div. 


Flight Set 360L002 (STS-27) Field Joint Protection 
System, Volume 7. 

Final Report. 

E. Hale. Jun 89, 39p NAS 1.26:183745-V-7, TWR- 
17541-V-7, NASA-CR-183745-V-7 

Contract NAS8-30490 


This report contains the pre-launch functioning data of 
the Field Joint Protection System (JPS) used on STS- 
27. Also included is the post flight condition of the JPS 
components following the launch and recovery of the 
two redesigned solid rocket motors (RSRM) boosters. 
The JPS components are: (1) field joint heaters; (2) 
field joint sensors; (3) field joint moisture seal; (4) mois- 
ture seal Kevlar retaining straps; (5) field joint external 
insulation; (6) vent valve; (7) power cables; and (8) ig- 
niter heater. 
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N89-29481/3/GAR PC A02/MF A01 
National Space Development Agency of Japan, Ibar- 
aki. Equipment and Parts Development Dept. 

Le-7 Start Transient Simulation. 

N. Kamimori, Y. Kaneko, H. Kagawa, A. Kanmuri, 
and Y. Wakamatsu. 16 Nov 87, 6p NASDA-CP-05- 
12, JTN-88-80032 

In Japanese; English Summary. Presented at Nasda’s 
19th Technical Session, Ibaraki, Japan, 16 Nov. 1987. 


A number of pre-trial calculations were used in the LE- 
7 start transient characteristic simulation program de- 
veloped by the National Aerospace Laboratory (NAL) 
and the National Space Development Agency of 
Japan (NASDA). The pre-trial calculations were rough 
calculations which outlined this program. A pre-trial 
calculation was determined for use by eight stages 
valves, the result of which gave the adequate combi- 
nation of Main Oxidizer Valve (MOV) and Preburner 
Oxidizer Valve (POV) opening. A calculation of the pre- 
burner ignition timing established that the mixture ratio 
mainburner rises at the ignition of the preburner. It was 
presumed that the delay in timing of the ignition of the 
Main Oxidizer and Preburner Oxidizer could be modi- 
fied by overlapping the operation of the Main Oxidizer 
and the Preburner Oxidizer Valves. Obtaining qualita- 
tive and quantitative data in this particular area was 
one of the most important parts of this work. It was 
considered advisable to devise a test sequence that 
would preclude possible problems caused by a slight 
difference in valve timing. 
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N89-29482/1/GAR PC A03/MF A01 
National Space Development Agency of Japan, Tokyo. 
Development of Propulsion Systems for ET: 
Ly moar Test Satellite-6). 

R. Nagashima. 9 Jun 88, 37p NASDA-CP-06-2, JTN- 
88-80050 

In Japanese; English Summary. Presented at Nasda’s 
4th Technical Symposium, Tokyo, Japan, 9 Jun. 1988. 


The Engineering Test Satellite-6 (ETS-6) is scheduled 
for launch in a test of the capabilities of the H-2 Launch 
Vehicle in mid 1992. The ETS-6 will be a two-ton-class 
geostationary three-axis stabilized satellite with a mis- 
sion length of ten years. The satellite has four kinds of 
propulsion systems: (1) the Liquid Apogee Propulsion 
System (LAPS); (2) the lon Engine System (IES); (3) 
the Reaction Control System (RCS); and (4) the Elec- 
trothermal Hydrazine Thruster (EHT). The LAPS is 
used for injecting the satellite into geostationary orbit, 
and is separated from the satellite after completion of 
the apogee burn. The IES is used for north-south sta- 
tionkeeping. The RCS is used for east-west station- 
keeping and attitude control. The EHT is mounted as 
an experimental system. The combination of the ETS- 
6 propulsion systems differs from previous systems. 
Mission payload, reliability and cost, etc., of satellites 
are greatly influenced by the selection of propulsion 
systems. Therefore, the selection process is empha- 
sized in this paper. 
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PAT-APPL-7-304 154/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Vibration Analyzer. 

Patent Application. 

R. J. Bozeman. Filed 31 Jan 89, 17p N89-28829/4, 
NASA-CASE-MSC-21408-1 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 





The invention relates to monitoring circuitry for the real 
time detection of vibrations of a predetermined fre- 
quency and which are greater than a predetermined 
—— The circuitry produces an instability signal 

in response to such detection. The circuitry is particu- 
larly adapted for detecting instabilities in rocket thrust- 
ers, but may find application with other machines such 
as expensive rotating machinery, or turbines. The 
monitoring circuitry identifies when vibration signals 
are present having a predetermined frequency of a 
multi-frequency vibration signal which has an RMS 
energy level greater than a predetermined magnitude. 
It generates an instability signal only if such a vibration 
-_ is identified. The circuitry includes a delay circuit 

ich responds with an alarm signal only if the instabil- 
ity signal continues for a predetermined time period. 
When used with a rocket thruster, the alarm signal may 
be use to cut off the thruster if such thruster is being 
used in flight. If the circuitry is monitoring tests of the 
thruster, it generates signals to change the thruster op- 
eration, for example, from pulse mode to continuous 
firing to determine if the instability of the thruster is 
sustained once it is detected. 
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N89-29570/3/GAR PC A06/MF A01 

Texas Univ. at Austin. Center for Energy Studies. 

Investigation of Heat Transfer in Zirconium Potas- 

sium Perchlorate at Low Temperature: A of 

the Failure Mechanism of the NASA (National - 

— and Space Administration) Standard Ini- 
tor. 

Final Technical Report, 1 . 1988 - 31 Aug. 1989. 

P.L Me ere 1989, 1138p NAS 1.26: 184774, 

NASA-CR-184774 

Contract NAG9-301 

Original Contains Color Illustrations. 


The objective of this work was to study the reasons for 
the failure of pyrotechnic initiators at very low tempera- 
tures (10 to 100 K). A two-dimensional model of the 
NASA standard initiator was constructed to model 
heat transfer from the electrically heated stainless 
steel bridgewire to the zirconium potassium perchlo- 
rate explosive charge and the alumina charge cup. 
Temperature dependent properties were in the 
model to simulate initiator performance over a wide 
range of initial temperatures (10 to 500 K). A search of 
the thermophysical property data base showed that 
= alumina has a very high thermal conductivity at 
low temperatures. It had been assumed to act as a 
thermal insulator in all previous analyses. Rapid heat 
transfer from the bridgewire to the alumina at low initial 
temperatures was shown to cause failure of the initia- 
tors if the wire did not also make good contact with the 
zirconium potassium perchlorate charge. The mode is 
able to reproduce the results of the tests that had been 
conducted to investigate the cause for failure. It also 
provides an explanation for previously puzzling results 
and suggests simple design changes that will increase 
reliability at very low initial temperatures. 
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AD-A213 007/8/GAR PC A04/MF A01 
Woods Hole Oceanographic Institution, MA. Dept. of 
Chemistry. 

WHO! (Woods Hole Oceanographic Institution) 
Acoustic Telemetry Pro 

Interim rept. 1 Dec 88-1 Jun 89. 

J. Catipovic, and L. Freitag. Jul 89, 55p Rept no. 
WHOI-89-21 

Contract N00014-86-K-0751 


The acoustic telemetry project was centered around 
the cons , programming and toy a digital 
receiver prototype capable of supporting re signal 


processing algorithms in real-time over ocean acoustic 
channels. The baseline receiver consists of a two- 
channel analog quadrature demodulator, and interface 
to a multiprocessor receiver for digital signal process- 
ing. The software developed includes routines for 
command and control of the analog demodulator, data 
handling and formatting, and minimal software to digi- 
tally implement an incoherent MFSK demodulator, 
synchronizer and data decoder. Data storage and dis- 
fe —— were also completed to facilitate the 

of the unit during testing. The 
este was tested in Woods Hole harbor at data rates 
up to 4800 bits/sec. The acoustic channel was time- 
dispersive Rayleigh fading, and performance close to 
theoretical expectations was achieved. We are confi- 
dent that the system error behavior is arising from 
channel-caused effects and known deficiencies in 
system performance, such as excessive synchronizer 
steady-state jitter. (jhd) 
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AD-A213 203/3/GAR PC A03/MF A01 
Rockwell International, Richardson, TX. Collins De- 
fense Communications. 

PC-NETSIM: A PC Based Network Simuiation. 

Rept. for Oct 87-Jul 89. 

D. Young, and P. Bausbacher. 18 Jul 89, 14p Rept 
no. SRNTN-64 


PC-NETSIM is an IBM PC/XT/AT 386 based packet 
radio net work simulation with a number of interesting 
and innovative features. Since the target system (the 
packet radio) has the came CPU as the PC, the simula- 
tion is able to run the target software without modifica- 
tion. This leads to a test environment which is so real- 
istic that the communication protocols behave for the 
most part exactly as they would in a real network, even 
Gunn's 0a nhal ee ee 
access channel interference. It also provides a devel- 
opment environment that has many advantages over 
using real network hardware, such as network-wide 
state information during trace ints, exact ex- 
periment repeatability, and a graphical representation 
which gives a very dynamic view of network variables. 
A description of the PC based real time operating 
system under which PC-NETSIM runs, and the Ether- 
fH os testbed environment, are also provided. 
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AD-A213 367/6/GAR PC A03/MF A01 
RJO Enterprises, Inc., Lexington, MA. 

Configuration Development for Romenet. 

Final rept. Oct 87-Jan 88. 

L. Rhue. Oct 89, 31p RADC-TR-89-170 

Contract F090603-87-G-0659 


= document presents a plan prepared by RJO En- 
ises and BBN Communications tion 
BBNCC) for the ign of ROMENET, a DDN-like 
Goned for the Rome Air Development Center (RADC) 
Wide Area Networks (WAN) laboratory. ROMENET is 
intended to provide RADC with the ability to test and 
evaluate the performance and vuinerability of the De- 
fense Data Network (DDN) technologies in support of 
specific Major Command programs anc activities at 
RADC. ROMENET will support experimentation with 
packet switched network technologies and includes 
facilities to analytically evaluate the performance of 
the network and its associated equipment and media. 
In addition, ROMENET will provide a simulation vehicle 
for controlled interference or jamming into the media 
for vulnerability assessment. Through interfaces with 
the RADC Battle Management Laboratory (BML), RO- 
MENET will allow the Air Force to assess the restora- 
tive and performance characteristics of the network 
under stressed conditions. The closed environment of 
ROMENET makes it ideal for creating and testing rout- 
ing algorithms and network control protocols. (RRH) 
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ee ‘ PC A03/MF A01 
jagoya Univ. tor Me 
New Method for Measuring Phase Shift in Hetero- 
Measurement. 


dyne Interferometric 

D. G. Bi, S. Kubo, A. Nishizawa, C. Takahashi, and J. 
Fujita. May 89, 32p IPPJ-T-39 

Prepared in Cooperation with Southwestern Inst. Of 
Physics, Leshan (Peoples Republic of China). 


A new method for analyzing the phase shift of hetero- 
dyne interferometric beat is developed. The phase 
peers hr ar sete atime = hadley 

period without comparing reference c- 
cording to this method an electric circuit system has 
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a 
wave interferometer for the measurement of line-inte- 
Lesnar eon rs 

System (GH). The experimental esu its show that this 
method is effective. The minimum measurable phase 

shift is determined by the ratio of beat frequency to the 
counting clock frequency, and the maximum measura- 
ble phase shift is infinite in principle. 


005,597 
N89-29605/7/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 


—eneen Cama tae! aris (F rance). 


C. D. Hughes, and C. Soprano. cMay 89, 4p 
In Its iis Utilization Conference p 9-12. 


ee Data Experiment (CODE) is 
an ee VSAT (very small aperture terminals) 
network which forms part of the Olympus Utilization 
. The — Loy og and basic my ane e 
ing organiz uropean ncy. 
The VSAT terminals will be provided by wlan user 
organizations to their own . The overall design 
of the system is being establi by an international 
team of engineers drawn from universities and techni- 
cal establishments. The use of the 30/20 GHz for 
VSAT networks is of particular interest since, although 
it permits the use of small stations, the network has to 
cope with severe fading. The system design and the 
application aspects of the experiment are described. 
The applicable hardware is outlined. 


005,598 
N89-29620/6/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 


A01) 
Politecnico di Milano (italy). 
Fade Countermeasures in Millimeter Wave Satel- 
lite Communications: A Survey of Methods and 


Problems. 
G. Tartara. cMay 89, 5p 
In Esa, Olympus Utilization Conference p 103-107. 


High attenuation caused by rain as it affects millimeter 
wave satellite communication is described. A survey of 
the methods available to counteract rain effects is pre- 
sented. The problems that arise in implementing fade 
countermeasures because of the dynamic characteris- 
tics of fading are also considered. 


005,599 
N89-29622/2/GAR 
(Order as N89-29599/2/GAR, PC — 


01) 
ane Polytechnic Sng. 

Countermeasure Techniques Employed in 
the ne DICE (Direct Inter-establishment Communica- 
tions Experiment) Experiment. 

M. Tomlinson, and C. D. Hughes. cMay 89, 8p 
In Esa, Olympus Utilization Conference p 117-124. 


The Direct Inter-establishment Communications Ex- 
periment (DICE) gee direct business communica- 
tions (data, voice and video) between geographically 
separated divisions of a large company by satellite at 
30/20 GHz is described. In order to reduce the effects 
of fading, the information flow through the system is 
reduced in faded conditions to maintain high quality 
data and voice communications with variable data rate 
video information. A method of matching the variable 
data rate to the transmission system by means of a 

spread-spectrum technique is ribed. This method 
maintains stable conditions in the satellite and avoids 
large excursions in link performance, even under 
severe fading conditions 


005,600 
N89-29623/0/GAR 

(Order as N89-29599/2/GAR, PC —_ 
British Telecom Research Labs., Ipswich (England). 
Se eee Multiple Access) for 
Fade Countermeasu: 
D. \ — R. M. 'Nelhams, and B. L. Clark. cMay 
89, 7; 
In Esa, Olympus Utilization Conference p 125-131. 


Preliminary results of a new model used to predict the 
attenuation statistics of rain fading when applied to 
shared resource fade countermeasure schemes are 
presented. The results indicate that an adaptive time 
division multiple access (TDMA) fade countermeasure 
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scheme should be viable for availability objectives up 
to about 99.9 percent of the worst month (CCIR climat- 
ic zone E). The impact of such a fade ge 
scheme on em implementation is investigated, a 

a cueaeies Gan tee canter Goan aie extanel 
timing ization functions in the burst demodu- 
lator may need to be enhanced over conventional im- 
S. 


plementation 
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A01) 
i Processors Ltd., Cambridge (England). 
TDMA (Time Division Multiple Access) for 
20/30 Ghz Fade Countermeasures. 
S. K. Barton. cMay 89, 2p 
In Esa, Olympus Utilization Conference p 133-134. 


The traffic capacity of the Olympus 20/30 GHz trans- 
ponder is calculated under various conditions and the 
results are . The capacity is first calculated 
under conventional fixed data rate design rules as 
given in the Olympus Users Guide and the data rate for 
each station is then varied according to its position in 
the satellite footprint and its antenna mis-pointing, al- 
lowing a uniform in for widespread light rain. The 
heavy rain condition is analyzed with allowances for 
the ic effects of signaling overhead, idling sta- 
tions, and adaptive lag. traffic mode can be in- 
creased by a factor of 480/64 or 7.5 times by adopting 
an adaptive TDMA (time division multiple access) ap- 
proach to fade countermeasures. 


005,602 
N89-29626/3/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 
A01) 


Politecnico di Milano (Italy). 

Frequency as a Fade Countermeasure in 
the 20/30 GHz Band. An Experiment via Olympus. 
F. Carassa, G. Tartara, M. Mauri, A. Attisani, and E. 
Matricciani. cMay 89, 7p 

In Esa, Olympus Utilization Conference p 143-149. 


Adaptive methods using shared resources as a coun- 
termeasure to rain induced attenuation in satellite 
communications above 20 GHz are presented. Fre- 
quency diversity (FDV) is discussed both theoretically 
and experimentally by focusing on problems common 
to all adaptive methods using shared resources. The 
FDV experiment to be carried out on Olympus at 20 to 
30 GHz with a 12 to 14 GHz band as back-up (the 
shared resource) is presented. 
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N89-29627/1/GAR 
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A01) 
Surrey Univ., London (England). 
Adaptive Coding/Up-Path Power Control Fade 
Countermeasure Experiment via Olympus. 
M. J. Willis, and B. G. Evans. cMay 89, 5p 
In Esa, Olympus Utilization Conference p 151-155. 


The application of the fade countermeasure tech- 
niques of adaptive coding and uplink power control to 
very small aperture te. minal networks operating in the 
20/30 GHz satellite band are investigated. Particular 
emphasis is placed on the operation of the fade coun- 
termeasure controls scheme, which requires rapid and 
accurate fade detection and prediction mechanisms. 
The control scheme must maintain link quality over a 
— range of fading characteristics, and detection 
ys. 


005,604 
N89-29631/3/GAR 

(Order as N89-29599/2/GAR, PC —— 

01) 

Centro di Studio sui Calcolatori Ibridi, Naples (Italy). 
Fade Detector for the FODA-TDMA (First in first 
out Ordered Demand Assignment-Time Division 
Multiple Access) Access Scheme. 
N. Celandroni, E. Ferro, and A. Marzoli. cMay 89, 8p 
in Esa, Olympus Utilization Conference p 177-184. 


The First in first out Ordered Demand Assignment- 
Time Division Multiple Access (FODA-TDMA) satellite 
access scheme designed for simultaneous transmis- 
sions of real time data, like packetized voice and slow- 
scan i (stream traffic) and data coming from 
standard DP applications, such as bulk data tansfer, 
interactive computer access, mailing, data base en- 
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quiry and updating (datagram traffic) is described. 
When deep fades are experienced due to rain attenu- 
ation, the system is able to counter the fade. Tech- 
niques to detect the fade are presented. 


005,605 
N89-29633/9/GAR 
(Order as N89-29599/2/GAR, PC —_ on 
01 


Portsmouth Polytechnic (England). Microwave Tele- 

=r and Signal Processing Research 
roup. 

Measurements of 20/30 GHz Amplitude Scintilla- 

tions. Dependence of the Statistics Upon the 

Ground Station Measuring Parameters. 

E. Vilar, and M. Filip. cMay 89, 7p 

In Esa, Olympus Utilization Conference p 191-197. 


Basic design equations for the accurate measurement 
of amplitude scintillations are summarized. The influ- 
ence of the available C/N sub 0 and the post detection 
filtering are analyzed in the context of ensuring a 
margin for variance and spectrum estimation. Aperture 
smoothing effects are analyzed in detail and a simple 
method for cross path wind measurements is de- 
scribed. Dynamic aspects such as zero crossings and 
fade durations are reviewed and a method is given to 
determine the hysteresis range for level crossing anal- 
ysis. 


005,606 
N89-29636/2/GAR 

(Order as N89-29599/2/GAR, PC A23/MF 

A01) 

Universite Catholique de Louvain, Louvain-la-Neuve 
(Belgium). Microwaves Lab. 
Broadband Characterization of the Propagation 
Channel in the Frequency Band 10-100 GHz. 
A. Vandervorst, and D. Vanhoenacker. cMay 89, 6p 
In Esa, Olympus Utilization Conference p 213-218. 


The various reasons for frequency dependence on a 
satellite to Earth channel are reviewed. The 10 to 100 
GHz band is investigated with an emphasis on the 20 
to 30 GHz band. Atmospheric turbulence and its effect 
on the refractive index are described. Results are pre- 
sented based on a model in which the parameters of 
the satellite to Earth link and of the inhomogeneities 
can be varied. 


005,607 
N89-29637/0/GAR 

(Order as N89-29599/2/GAR, PC A23/MF 

A01) 

Technische Hogeschool Eindhoven (Netherlands). 
OPEX (Olympus Propagation Package) Project and 
Standard Processing of Propagation Data. 
G. Brussaard. cMay 89, 5p 
In Esa, Olympus Utilization Conference p 221-225. 


The Olympus Propagation Package, (OPEX), its mis- 
sion and main characteristics are described. The vol- 
untary participation of experimenters on the OPEX 
project, and their preparation of detailed handbooks 
for the design of hardware, data preprocessing and 
analysis are described. The main characteristics of the 
standard software developed for propagation data 
treatment are described. 


005,608 
N89-29639/6/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 
A01) 
European Space Research and Technology Centre, 
Noordwijk (Netherlands). 
Large and Small Scaie Site Diversity. 
B. Arbesser-Rastburg. cMay 89, 4p 
In Its Olympus Utilization Conference p 235-238. 


Site diversity as a restoration technique for rain-impair- 
ments on satellite links is described. A review of the 
current site diversity models is given and their limita- 
tions are discussed. New concepts of large scale site 
diversity which could be considered for services at or 
above Ka band require models with different input pa- 
rameters. Proposals are presented to allow large scale 
diversity statistics to be analyzed from Olympus propa- 
gation data. 


005,609 
N89-29640/4/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 
A01) 
Bradford Univ. (England). 


Developments in Radio Propagation Databases 
and Prediction Techniques. 

P. A. Watson, and J. C. Belshaw. cMay 89, 8p 

In Esa, Olympus Utilization Conference p 239-246. 
Sponsored by Esa. 


Developments in the prediction of slant path radio 
propagation factors using databases and computer 
models are reviewed. Radio propagation databases 
are in themselves inadequate for the prediction of 
propagation factors at arbitrary sites. Instead, long 
term meteorological data and prediction models are 
normally used. The prediction models and radio and 
meteorological databases are continually being im- 
proved. Thus, the Olympus data, when available, will 
add to an already substantial body of knowledge. The 
problems of the maintenance of this knowledge base 
in the context of new computer tools are discussed. 


005,610 
N89-29641/2/GAR 

(Order as N89-29599/2/GAR, PC — 

01) 

Analysis of Fading Characteristics for Communi- 
cations Applications. 
S. Upton, and J. R. Larson. cMay 89, 4p 
In Esa, Olympus Utilization Conference p 247-250. 


Some basic ways of quantifying fade slopes and dura- 
tions, taking both rain and scintillation events into ac- 
count, are presented. Depending on the type of com- 
munication planned to be sent via a 20/30 GHz satel- 
lite link, different features of fading behavior are of in- 
terest. The possibility of implementing adaptive coding 
schemes calls for information on how to predict basic 
behavior of a rain fade at the beginning of the fade. 
Several adaptive coding schemes are described. 


005,611 
N89-29642/0/GAR 
(Order as N89-29599/2/GAR, PC —_ 
01) 
Institut fuer Weltraumforschung, Graz (Austria). 
Radar Studies of the Atmosphere. 
W. L. Randeu, W. Riedler, and M. Schoenhuber. 
cMay 89, 8 
Contract ESTEC-7417/87/NL/PB 
In Esa, Olympus Utilization Conference p 251-258. 


A dual-polaristation frequency-agile weather radar, a 
12/20/30 GHz satellite ground station, a set of five ra- 
diometers in a triple-site diversity arrangement, point- 
ing to the position of Olympus-1, and auxiliary meteor- 
ological devices, are described. Experimental data 
supplied by these instruments has been used since 
1988 in developing models of microwave attenuation 
and depolariation parameters on Earth-satellite links, 
and for the investigation of small-scale site diversity 
configurations. The data collected from this facility is 
to be used in further study in the fields of propagation 
modeling and site diversity prediction. 


005,612 
N89-29643/8/GAR 
(Order as N89-29599/2/GAR, PC — MF 
01) 


International Telecommunication Union, Geneva 
(Switzerland). International Radio Consultative Com- 
mittee. 

Application of Propagation Data in System Plan- 
ning and ag ery | Allocation. 

K. A. ie; + and R. G. Struzak. cMay 89, 8p 

In Esa, Olympus Utilization Conference p 259-266. 


The major aspects of spectrum management are out- 
lined. Emphasis is placed on the application of propa- 
gation information in the assessment of reliability and 
interference in the planning of space services. The 
need for more propagation experiments such as those 
planned for Olympus is stressed. 


005,613 
N89-29647/9/GAR 
(Order as N89-29599/2/GAR, PC oath 
01 
British Telecom International, London (England). 
Why SS-TDMA (Satellite Switched-Time Division 
Multiple Access) an Introductory Tutorial. 
D. W. Prouse. cMay 89, 5p 
In Esa, Olympus Utilization Conference p 295-299. 


Satellite Switched - Time Division Multiple Access (SS- 
TDMA) is presented. Its advantages over convention- 
al, nonswitched TDMA transmission systems are de- 





scribed. A brief description of the Ku-band specialized 
services payload of Olympus with its dynamic switch 
matrix, is provided. 


005,614 
N89-29660/2/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 
A01) 
Institut fuer Weltraumforschung, Graz (Austria). 


DICE (Direct Inter-Establishment Communications 

— A Videoconferencing System at 20/ 
z. 

O. Koudelka, and W. Riedler. cMay 89, 8p 

oe ESA-6710/86/NL/DG, 2SA. 7160/87/NL/ 


In Esa, Olympus Utilization Conference p 367-374. 
Prepared in Cooperation with Joanneum Research 
Centre, Graz, Austria. 


DICE (direct inter-establishment communications ex- 
periment), a videoconferencing system based on 
transportable videoconference units (roil-abouts) sup- 
porting up to four sites with continuous-presence 
video, audio and data facilities is described. DICE 
makes use of adaptive transmission techniques to 
cope with satellite channel fading. 


005,615 
N89-29661/0/GAR 

(Order as N89-29599/2/GAR, PC A23/MF 

A01) 

Societa Italiana per l’Esercizio Telefonico S.p.A., 
Rome (italy). 
Human Factors Concerning Videoconferencing 
Systems in the Olympus Program. 
G. Destefano, A. Marzoli, and A. Orlando. cMay 89, 


6p 
In Esa, Olympus Utilization Conference p 375-380. 


Two experiments of Videoconference Systems (VS) to 
be carried out in Italy in the framework of the Olympus 
program are presented. The aim of the experiments is 
to urge people involved in research activities to utilize 
VS facilities as a means to exchange information in 
real time. The experiments intend to apply the human 
factors approach in order to investigate user reactions 
and to find out what are the best uses of the VS oppor- 
tunities, both for point-to-point (first experiment) and 
multipoint (second experiment) services. Some indica- 
tions about the utilization of transportable stations and 
transportable rooms, deemed necessary to promote 
videoconference meetings, even in those places with- 
out VS facilities, are presented. 


005,616 
N89-29662/8/GAR 

(Order as N89-29599/2/GAR, PC A23/MF 

A01) 

British Broadcasting Corp. Enterprises Ltd., London 
(England). Data Broadcasting. 
Professional Data Broadcasting: The New Wave in 
Pan-European Information Services. 
S. Castell. cMay 89, 7p 
In Esa, Olympus Utilization Conference p 383-389. 


The background to and principles of data broadcasting 
are described. A review of customer usage of BBC Da- 
tacast in the U.K. is presented. Future developments 
are discussed, including the expansion of data broad- 
casting activities onto other transmission media includ- 
ing radio, cable and satellite channels, and the intro- 
duction of hybrid applications involving the interface of 
data broadcasting with traditional PTO and value- 
added networks. The European and international impli- 
cations are reviewed together with a commentary on 
regulatory and legal considerations. 


005,617 
N89-29663/6/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 
A01) 
land). Business Satellite Systems Ltd., London (Eng- 
jan 
yar Data Trials Using the London Uplink. 
A. R. D. Norman. cMay 89, 6p 
In Esa, Olympus Utilization Conference p 391-396. 


The planned data broadcasting trial system in the 
United Kingdom is presented. Each link in the chain 
from message sender to recipient is described: trans- 
mitting terminal, terrestrial network, transmission con- 
trol computer, earth segment, uplink, transponder, re- 
ceive-only antenna, down-convertor, demodulator and 
terminal. The ranges of formats, delay times, error 


rates and costs are analyzed. Some outstanding prob- 
lems and administrative issues are raised. 


005,618 
N89-29664/4/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 


A01) 
Swedish Telecom Radio, Haninge. Radio Lab. 
Swedish Telecom Radio Experiment Plans for 


Olympus. 
P. Svensk, C. Nycander, and R. Hulthen. cMay 89, 


5p 
In Esa, Olympus Utilization Conference p 399-403. 


Swedish Telecom Radio (STR) intends to carry out two 
experiments on Olympus during the summer months of 
1991. The first experiment will examine the perform- 
ance and availability demands that ISDN will place on 
the choice of parameters in a satellite system operat- 
ing in the 20/30 GHz frequency range. In addition to 
the ISDN test, Site Diversity (SD) will be examined as a 
fade countermeasure. The second experiment will 
evaluate the performance and availability characteris- 
tics of a system which uses Adaptive Forward Error 
Correction (AFEC) as a fade countermeasure. A com- 
puter model, simulating a satellite system, was devel- 
oped at STR. The m lel, which includes a number of 
selectable fade countermeasures such as SD and 
AFEC, shows the system performance during fade 
events. The simulation results are evaluated in accord- 
ance with CCITT rec. G 821. The simulations will indi- 
cate which results can be expected from the Olympus 
experiments. The results from the experiments will 
also be used to calibrate the simulation model. The 
aim is to be able to simulate future satellite systems in 
the 20/30 GHz band close to their real performance. 


005,619 
N89-29665/1/GAR 
(Order as N89-29599/2/GAR, PC -— MF 
01) 


Surrey Univ., Guildford (England). 

Implementation and Operational Considerations 
for ag (Cooperative Olympus Data Experi- 
ment). 

M. Mwanakatwe, F. P. Coakley, B. G. Evans, and S. 
R. Patston. cMay 89, 12p 

In Esa, Olympus Utilization Conference p 405-416. 


The Conpantine Olympus Data Experiment (CODE) is 
designed to allow experiments with a very small aper- 
ture terminal network using the Olympus satellite 20/ 
30 GHz transponder. Two aspects of the system, im- 
plementation and possible modes of operation, are 
covered. Link budget calculations for both inbound 
and outbound channels are presented which include a 
3 dB implementation margin for effects such as filter 
intersymbol degradation. Extensive system simula- 
tions, of which some results are included, have been 
performed using TOPSIM 3 to assess the adequacy of 
this implementation margin. Various modes of oper- 
ation for CODE, are discussed. The software require- 
ments and the type of low level communication proto- 
cols required are outlined. 


005,620 
N89-29667/7/GAR 
(Order as N89-29599/2/GAR, PC oe ~-4 
1 


Eutelsat, Paris (France). 
EUROPESAT, the EUTELSAT Pan-European DBS 
go Broadcast Satellite) System. 
Naeslund. cMay 89, 4p 
In Esa, Olympus Utilization Conference p 421-424. 


The advantages of EUROPESAT, a pan-European 
(DBS) direct broadcast satellite system | spas ers to be 
established under the auspices of the an Tele- 
communications Satellite Organization, EUTELSAT 
are discussed. The main features of EUROPESAT and 
its financial and institutional aspects are outlined. How 
the experience of Olympus will be beneficial for EUR- 
OPESAT is also touched upon. Developments of high 
definition television standards as well as the implica- 
tions of different market developments for satellite tel- 
evision are briefly discussed. 


005,621 
N89-29668/5/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 


A01) 
Compression Labs., Inc., San Jose, CA. 
Americans Taking the Plunge with Videoconfer- 


or 
jarszewski. cMay 89, 4p 
in Esa, Olympus Utilization Conference p 425-428. 


005,625 


COMMUNICATION 
Common Carrier & Satellite 


The growing use of videoconferencing by American 
businesses and institutions is outlined. studies of 
the use three American firms make of videoconferring 
techniques are presented. The choice of videoconfer- 
encing services offered on the American market is 
summarized. New developments in the area of stand- 
ards is predicted to further accelerate the growth of 
international videoconferencing. 


005,622 
N89-29669/3/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 


A01 
Radiotelevisione Italiana, Turin i. ’ 
RAI DBS (Radiotelevision Italiana-Direct Broad- 
cast Satellites) Experiment with Olympus. 
E. Castelli. cMay 89, 4p 
In Esa, Olympus Utilization Conference p 429-432. 


The experimental programs of RAI (Radiotelevisione 
Italiana) carried out using the Olympus broadcast 
channel are outlined. The scheduling of these pro- 
grams is explained. The uplinking of these programs is 
described. The use of DBS technology (Direct Broad- 
cast Satellites) is described in terms of the program 
targets. Market surveys and diffusion standards are 
discussed. 


005,623 
N89-29671/9/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 


A01 
Eutelsat, Paris (France). , 
Overlook of the European VSAT vor Small Aper- 
ture Terminals) Scene by EUTELSA 
M. Chabrol, J. Colcy, and M. Papo. ie 89, 7p 
In Esa, Olympus Utilization Conference p 439-445. 


The Very Small Aperture Terminals (VSATs) networks 
in operation today on the EUTELSAT system, as well 
as those about to become operational, are described. 
These include: press agency information networks, 
meteorological forecasting, tele-education programs 
and a variety of other data distribution systems around 
Europe. The identifiable trends and perspectives of 
this market and its projected growth and regulatory en- 
vironment are discussed. 


005,624 
N89-29672/7/GAR 

(Order as N89-29599/2/GAR, PC oat > 

1 

Universidad Politecnica de Madrid (Spain). Dept. de 
Calculo Numerico e Informatica. 
Satellite Link Protocols Design for the CODE (Co- 
operative Olympus Data Experiment) System. 
A. Fernandez, L. Vidaller, C. Miguel, and D. Briones. 
cMay 89, 6p 
In Esa, Olympus Utilization Conference p 447-452. 


The design of satellite link protocols for Very Small Ap- 
erture Terminals (VSAT) systems is outlined. The 
CODE system (Cooperative Olympus Data Experi- 
ment) is a VSAT system with two main characteristics: 
very low bit error rate, and multiple access over FDM 
channels in the inbound link. The design of the link 
protocols for this system covers two main aspects: 
error control procedures and medium access control 
procedures. In order to analyze both aspects, a profile 
of the average user of the CODE system is defined in 
terms of types of traffic and of messages arrival and 
service rates for every type of traffic. An analysis of the 
mean time between failures is made, and the average 
delay and through-put for different access methods 
are computed, including stability analysis for Aloha- 
based systems. 


005,625 
N89-29676/8/GAR 
(Order as N89-29599/2/GAR, PC a3 
European Space Agency. Paris (France). 
Summary of Broadcast Payload A 
J. Chaplin. cMay 89, 2p 
In Its Olympus Utilization Conference p 475-476. 


The characteristics of the propagation. pe os = 
Olympus and its mission are descri 

tion payload has been designed specifically ‘oe ake 
gation research at 20 and 30 GHz. Very accurate at- 
tenuation, cross-polarization and phase shift measure- 
ments carried out from a large number of earth sta- 
tions in Europe are referred to. 
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005,626 

N89-29694/1/GAR PC A03/MF A01 

Technische Univ. Twente, Enschede (Netherlards). 

Dept. of peered Science. 
Short | Disable Times by impulses. 

M. L. M. Luttmer, H. Ribbers, and P. G. Jansen. Apr 

89, 12p "MEMO-INF-89-28 


A systematic way of getting short interrupt disable 
times in real time kernels is ibed by the study of 
the use of impulses in the Tumult-64 mu! 
system. The second priority class are mapped onto 
newly introduced impulses which are used to execute 
suspended interrupt tasks in a systematic way and to 
— up communication control. The use of impulses 
ae Cagney of Nang very hak Saee in- 
terrupt disable time which allows for demanding real 
time requirements. Impulses are shown to be profita- 
ble where interrupt-handlers are too restrictive (with re- 
spect to disable times) and threads are too expensive 
(in scheduling time). 


CP D14 
General Services Administration, Washington, DC. 
US Sprint’s FTS2000 Levelised Prices to Federal 
Agencies (for Apple Microcomputers). 
Data file. 
D. Williams, and J. Williams. Oct 89, 20 diskettes 
GSA/DF/DK-90/001 
See also PB89-949699. 
The data file is contained on 3 1/2-inch diskettes, high 
density (1.4), compatible with the le, Macintosh II 
— The diskettes ae in the Excel 2.2 
format. 


The data file contains US Sprint’s FTS2000 Levelized 
Prices to Federal Agencies, with instructions on dis- 
kette for use with Apple’s Macintosh II Microcom ——— 
ers. Each of the 20 diskettes contains up to 118 files; 
each file contains up to 30 pages. The Instructional 
Manual is written in Microsoft Word 4.0; the Prices and 
NPA-NXX Tables are prepared in Excel 2.2. 


Communication & Information Theory 


005,628 

AD-A213 154/8/GAR PC A07/MF A01 
Illinois Univ. at Urbana-Champaign. Coordinated Sci- 
ence Lab. 

Identification of Impulsive Interference Channels. 
Doctoral thesis. 

A Zabin. Jul 89, 126p Rept no. UILU-ENG-89- 
Contract N00014-84-C-0149 


In this work, the problem of optimum and near-opti- 
mum identification of the parameters of the Middleton 
Class A impulsive interference model is considered. In 
particular, under the assumption of the availability of a 
set of independent samples from the Class A envelope 
distribution, the problems of basic batch estimation of 
the Class A parameters, recursive identification of the 
parameters, and efficient estimation of the parameters 
for small sample sizes, are investigated. Within the 
context of basic batch estimation, several estimators 
of the parameters are proposed and their asymptotic 
performances explored. From this analysis, estimates 
based on the method of moments are seen to be con- 
sistent and computationally desirable but highly ineffi- 
cient, whereas more efficient likelinood-based estima- 
tors are seen to be computationally unwieldy. Howev- 
er, an estimator that initiates likelihood iteration with 
the method-of-moments estimates is seen to over- 
come these difficulties in its asymptotic performance. 
Unfortunately, simulation of this third estimator for 
moderate sample sizes reveals poor performance 
under these conditions. To overcome this lack of mod- 
erate-sample-size efficiency, a similar estimator that 
initiates likelihood iteration with physically motivated 
(but noncptimal) estimates is also proposed. Simula- 
tion of this latter estimator for moderate sample sizes 
indicates that near-optimal performance is obtained by 
this technique. Within the context of recursive estima- 
tion, a recursive decision-directed estimator for on-line 
identification of the parameters of the Class A model is 
proposed. Keywords: Theses. (RH) 


005,629 
AD-A213 194/4/GAR 
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PC A03/MF A01 


Maryland Univ., Col Park. Dept. of Mathematics. 
Higher Order Spectral —— of an 
Almost Periodic Random Sequence in Noise. 

S. He, and B. Kedem. Mar 89, 13p 

Contracts N00014-89-J-1051, NO0014-86-K-0007 
Pub. in IEEE Transactions on Information Theory, v35 
n2 p360-370 Mar 89. 


Under certain conditions the expected numbers of 
zero crossings observed in both a finite section of a 
process with a mixed spectrum and in finite sections of 
its filtered versions determine the frequencies in the 
discrete spectrum regardless of the magnitude of the 
‘noise’ component. K Stationary; Gaussian; 


‘eywords: 
Noise; Spectrum; Filter; Reprints. (JHD) 


Graphics 


005,630 


DE89015165/GAR PC A05/MF A01 
Sandia National Labs., Albuquerque, NM. 
a typing: Guidelines for Mass-11 users and 


C. L. Jackson. Jun 89, A SAND-89-1492 


Contract AC04-76DP00 

Sponsored by ee ee ot Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


A number of problems have been experienced by 
Sandia secretaries and others in the preparation of 
equations. This r is a self-paced ‘how-to’ manual 
designed to detailed explanations on the — 
aration of equations using Mass-11 and the 

and is suitable for either classroom training or ae. 


job use. 


Policies, Regulations, & Studies 


005,631 


PB90-117367 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Time and Frequency Div. 

In Search of the Best Clock. 

Final rept. 

D. W. Allan, M. A. Weiss, and T. K. Peppler. 1989, 


7p 

Pub. in IEEE (Institute of Electrical and Electronics En- 
gineers) Transactions on Instrumentation and Meas- 
urement 38, n2 p624-630 Apr 89. 


There is an increased need for better clock perform- 
ance than is currently available. Past work has focused 
on developing better clocks to meet the increased 
need. Significant gains have been and can be obtained 
through the algorithms which optimize the clock read- 
ings and through international comparisons now avail- 
able via satellite. Algorithms for processing are more 
important than the ionate attention generally 
given them. In fact, to date, one of the main ways to 
investigate some of the long-term performance as- 
pects of the millisecond pulsar, PSR 1937 + 21, is by 
using such optimization algorithms. Since there are in- 
dications in the pulsar data of variations which could 
be explained as arising from the influence of gravita- 
tional waves, these long-term stability studies take on 
a new importance. Improved long-term stability of 
earth-bound clock systems will significantly assist the 
pa of the incredibly stable spin rates of these neu- 
‘on stars. 


Radio & Television Equipment 


005,632 


PAT-APPL-7-350 813/GAR PC A02/MF A01 
Naticnal Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 


Digital Carrier Demodulator ge Compo- 
nents Working Beyond Normal Li 

Patent Application. 

W. J. Hurd, and R. Sadr. Filed 12 May 87, 10p N89- 
28684/3, NASA-CASE-NPO-17628-1-CU 

Contract NAS7-918 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


In a digital device, having an input comprised of a digi- 
tal sample stream at a frequency F, a method is dis- 
closed for employing a component designed to work at 
a frequency less than F. The method, in general, is 
comprised of the following steps: dividing the digital 
sample stream into odd and even digital samples 
streams each at a frequency of F/2; passing one of the 
digital sample streams through the component de- 
signed to work at a frequency less than F where the 
component responds only to the odd or even digital 
samples in one of the digital sample streams; delaying 
the other digital sample streams for the time it takes 
the digital sample stream to pass through the compo- 
nent; and adding the one digital sample stream after 

ing through the component with the other delayed 
digital sample streams. In the specific example, the 
component is a finite impulse response filter of the 
order ((N + 1)/2) and the delaying step comprised 
passing the other digital sample streams through a 
shift register for a time (in sampling periods) of (( 
1)/2) + r, where r is a pipline delay through the finite 
impulse response filter. 


Verbal 


005,633 


AD-A212 876/7/GAR PC A03/MF A01 
National Research Council, Washington, DC. 
Removai of Noise from Noise-Degraded Speech 
Signals. Panel on Removal of Noise from a 
Speech/Noise Signal. 

Technical rept. 1 Oct 88-30 Sep 89. 

1 Jun 89, 42p 


Techniques for the removal of noise from noise-de- 
graded speech signals were reviewed and evaluation 
with special emphasis on live radio and telephone 
communications and the extraction of information from 
similar noisy recordings. The related area on the devel- 
opment of speech-enhancement devices for hearing- 
impaired people was reviewed. Evaluation techniques 
were reviewed to determine their suitability, particularly 
for the assessment of changes in the performance of 
workers who might use noise-reduction equipments on 
a daily basis in the applications cited above. The main 
conclusion was that noise-reduction methods may be 
useful in improving the performance of human opera- 
tors who extract information from noisy speech materi- 
al despite a lack of improvement found in using con- 
ventional closed-response intelligibility tests to assess 
those methods. Keywords: Speech intelligibility; Noise 
reduction; Speech enhancement; Speech testing; 
Speech perception. (AW) 
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PB90-121161/GAR 

Haskins Labs., Inc., New Haven, CT. 
= Report on Speech Research, January-June 


PC A12/MF A02 


M. Studdert-Kennedy, and Y. Manning. 1989, 265p 
SR-97/98(1989) 

Grant PHS-HD-01994, Contract NO1-HD-5-2910 

See also PB89-155329. Sponsored by grant NSF- 
BNS85-20709. Sponsored by National Institutes of 
Health, Bethesda, MD., National Science Foundation, 
Washington, DC., National Inst. of Neurological and 
Communicative Disorders and Stroke, Bethesda, MD., 
and National Inst. of Child Health and Human Develop- 
ment, Bethesda, MD. 


The writings are a collection of reports concerning 
child health and human development. The reports con- 
— on human communication as it applies to 
ing, speaking and —— development in addition 

to higigting specific abnormalities such as dyslexia 
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AD-A213 135/7/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. 

Artificial Intelligence Approach to Analog System 
Diagnosis. 

Interim rept. Oct 85-Sep 88. 

F. J. Pipitone, K. A. Dejong, and W. M. Spears. 22 
Sep 89, 29p Rept no. NRL-R-9219 


This report describes techniques for the automatic di- 
agnosis of primarily analog systems. These results 
were obtained after several years of work at NAL in 
this area, along with a fully implemented research pro- 
totype diagnosis system, Fault Isolation System. Key 
features are a local qualitative causal model of re- 
placeable module behavior, the absence of the single 
fault assumption, a rigorous probabilistic treatment of 
fault probabilities, dynamic best test selection based 
on heuristics or entropy, and efficient algorithms for 
computing the probability and the entropy of Boolean 
expressions. Keywords: Diagnosis; Troubleshooting; 
Entropy; Analog; Probabilistic; Causal. (JHD) 
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AD-A213 152/2/GAR PC A03/MF A01 
Illinois Univ. at Urbana-Champaign. Coordinated Sci- 
ence Lab. 

Efficient on-Line Simulations of Tree Machines 
and Multidimensional Turing Machines by Random 
Access Machines. 

Technical rept. 

M. C. Loui, and D. R. Luginbuhl. 24 a 89, 33p 
Rept nos. UILU-ENG-89-2222, ACT-10! 

Contract N00014-85-K-0570 


The random access machine (RAM) and the Turing 
machine (TM) are the standard models for uential 
computation. Research into the use of time and space 
by these and other models gives us insight into their 
computational power. This research includes analyz- 
ing how two different models use time and space, and 
comparing time and space utilization within a single 
model. Another avenue of investigation is determining 
how altering the definitions of time and space (for ex- 
ample, log-cost versus unit-cost) for a model affects its 
computational power. Slot and van Emde Boas (1988), 
for example , showed how space equivalence of RAMs 
and Turing machines is affected by varying the defini- 
tion of space complexity for RAMs. We present an on- 
line simulation of a tree machine of time complexity t 
by a log-cost RAM of time complexity O((T log T)/log 
log t). Using the notion of incompressibility from Kol- 
mogorov complexity, we show that this simulation is 
optimal. This appears to be the first application of Kol- 
mogorov complexity to sequential RAMs. It is signifi- 
cant because few algorithms have been shown to be 
optimal. This work is a complement to Loui’s (1983) 
simulation of tree machines by multidimensional 
Turing machines and Reischuk’s (1982) simulation of 
AH) imensional Turing machines by tree machines. 
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AD-A213 275/1/GAR PC A08/MF A01 
Battelle Columbus Labs., Research Triangle Park, NC. 
Military and Civilian Stereotypes for Labels of 
Computer Keys. 

Final rept. 

E. Zoltan-Ford. 3 Jul 89, 174p 

Contract DAAL03-86-D-0001 

Prepared in cooperation with Zoltan-Ford (Elizabeth), 
Baltimore, MD. 

Availability: Document partially illegible. 


Several researchers have tested for performance dif- 
ferences between subjects exposed to population 
stereotype and experimenter-generated text-editing 
terms. While the results of some of these studies indi- 
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cate that stereotypical labels are superior, others do 
not. ——— study sought to clarify this inconsist- 
ency by determining whether or not population stereo- 
types exist for computer functions. Information was 
gathered from both mili and civilian populations 
using both paper-and-pencil and computerized meth- 
ods. The results indicate that few, if any, stereo’ 

exist for either population for the 20 keyboard func- 
tions examined. Implications for understanding past 
research and for conducting future research are sug- 
gested. Keywords: Population stereotype; Command 
names; Computer labels; Human factors; Keyboards. 
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AD-A213 290/0/GAR 
California Univ., Berkeley. 
Computational and chophysical Study of 
Human Vision Using Weurdl Networks. 

Final rept. 1 Aug 85-31 Jan 89. 

D. A. Glaser, and K. Tribhawan. 28 Apr 89, 66p 
Contract N00014-85-K-0692 


PC A04/MF A01 


The overall goal of our research program is to con- 
struct models of the human visual system that can be 
implemented on available computers and re es- 
sential abilities of the real thing. These is should 
be useful in understanding the human visual 
system works and for practical applications. In order to 
incorporate some of the known structural features of 
the brain in our models, we have chosen a neural net 
paradigm to mimic some aspects of the real nervous 
system. These networks contain nodes representing 
simplified nerve cells and can have an enormous varie- 
ty of structures, some of which are the subjects of in- 
tensive study in many laboratories. Since so many dif- 
ferent network structures are possible, it is 

to use as much information as possible to limit the 
choice of nets to those most likely to be useful models 
of the human visual system. Our work in psychophy- 
sics is designed to provide limits on the choice of archi- 
tectures for model nets by requiring them to satisfy 
certain general conditions indicated by these experi- 
ments. Several experimental projects will be described 
below concerning perception of relative depth and 
motion. One generalization that emerges from all of 
them is that local visual j ments can be grossly in- 
fluenced by information gleaned from quite distant 
parts of a scene. To mimic the operation of the human 
visual system, then, a neural net must collect informa- 
tion from sizeable areas of a scene and use it to influ- 
ence outputs from local visual processes. (SDW) 
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DE89016303/GAR 

Lawrence Berkeley Lab., CA. 

Effective resource utilization for multiprocessor 

joint execution. 

M. C. Murphy, and D. Rotem. Jan 89, 10p LBL- 

26601, CONF-89081 16-1 

Contract AC03-76SF00098 

International conference on very large data bases 
15th), Amsterdam (Netherlands), 22-25 Aug 1989. 
ponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 
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Conventional approaches to execution of database 
queries on general purpose multiprocessors attempt to 
maximize system throughput using osm md parallel- 
ism with a fixed number of processors. Standard uni- 
processor optimization techniques are used to mini- 
mize execution time of individual queries. Our ap- 
proach is to increase performance by utilizing intra- 
query parallelism as well as minimizing overall re- 
source requirements. Specifically, processor and i/o 
bandwidth requirements are minimized by coordinating 
the order in which data pages are read into memory 
and page joins assigned to available processors. We 
present a scheduling strategy based on joint indices 
and prove lower and upper bounds on its resource re- 
quirements. We then describe a heuristic for estimat- 
ing the number of processors required to complete 
joint execution in minimal time. Our simulation results 
indicate that these techniques are effective with re- 
Feng processor utilization and buffer requirements. 
11 refs. 
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Computer Hardware 


Applications of parallel supercomputers: Scientific 
results and computer science 


lessons. 
G. C. Fox. 12 Jul 89, 92p DOE/ER/25009-806, 
CONF-8903158-1 
Contract FG03-85ER25009 
Inaugural symposium for Center for Science and Tech- 
nology, Syracuse, NY (USA), 2 Mar 1989. Sponsored 
by Department of Energy, Washington, DC. 
phen a of this document are illegible in microfiche 
pr . 


Parallel Computing has come of age with several com- 
mercial and inhouse systems that deliver supercom- 
puter performance. We illustrate this with several 
major computations completed or underway at Caltech 
on hypercubes, transputer arrays and the SIMD Con- 
nection Machine CM-2 and AMT DAP. Applications 
covered are lattice gauge theory, computational fluid 
dynamics, subatomic string dynamics, statistical and 
condensed matter physics,theoretical and experimen- 
tal astronomy, quantum chemistry, plasma physics, 
grain dynamics, computer chess, graphics ray tracing, 
and Kalman filters. We use these applications to com- 
pare the performance of several advanced architec- 
ture computers including the conventional CRAY and 
ETA-10 pe greg oro We describe which problems 
are suitable for which computers in the terms of a 
matching between problem and computer architec- 
ture. This is part of a set of lessons we draw for hard- 
ware, software, and performance. We speculate on 
the e nce of new academic disciplines motivated 


by the ows importance of computers. 138 refs., 23 
figs., 10 tabs. 
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Evaluating 9 Parallel Com 

puter Systems. 
G. B. Adams, R. L. Brown, and P. J. Denning. = 
85, 15p NAS 1.26:185399, RIACS-TR-85.3, NASA- 
CR-185399 
Contracts NAS2-11530, DARPA ORDER BDM-S500- 
0x6000 


A workshop was held in an a to program real 
problems on the MIT Static Data Flow Machine. Most 
of the architecture of the machine was specified but 
some parts were incomplete. The main purpose for the 
workshop was to explore principles for the evaluation 
of computer systems employing new architectures. 
Principles explored were: (1) evaluation must be an in- 
tegral, ongoing part of a project to develop a computer 
of radically new architecture; (2) the evaluation should 
seek to measure the usability of the system as well as 
its performance; (3) users from the application do- 
mains must be an integral part of the evaluation proc- 
ess; and (4) evaluation results should be fed back into 
the design process. It is concluded that the general 
organizational principles are achievable in practice 
from this workshop. 
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PATENT-4 823 299 Not available NTIS 

National Aeronautics and Space Administration, Pasa- 

dena, CA. Pasadena Office. 

— VLSI Array for Implementing the Kalman 
Algorithm. 


Patent. 

J. J. , and H. Yeh. Filed 1 Apr 87, patented 18 
Apr 89, 12p N89-28713/0, PAT-APPL-7-032 819 
Contract NAS7-918 

Filed 1 Apr. 1987. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A method and apparatus for processing signals repre- 
sentative of a complex matrix/vector equation are dis- 
closed and ciaimed. More particularly, signals repre- 
senting an orderly sequence of the combined matrix 
and vector equation, known as a Kalman filter 4 oa 
rithm, is processed in real-time in accordance with the 
principles of this invention. The Kalman filter algorithm 
is converted into a Faddeev algorithm, which is a 
matrix-only algorithm. The Faddeev algorithm is modi- 
fied to represent both the matrix and vector portions of 
the Kalman filter algorithm. The modified Faddeev al- 
gorithm is embodied into electrical signals which are 
applied as inputs to a systolic array processor, which 
performs triangulation and nullification on the input sig- 
nals, and delivers an output signal to a real-time utiliza- 
tion circuit. 


February 1,1990 69 
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Helsinki Univ. of Technology, Espoo (Finland). Digital 
Systems Lab. 

Modelling Message Protocols for the Byzantine 
Generals Problem with PrT-Nets. 

Research rept. 

K. Johansson. 8 Nov 88, 76p ISBN-951-754-819-2, 
SER-A-8 


The Byzantine Generals Problem requires the non- 
faulty processors of a distributed network to agree 
upon a value even though the faulty components may 
interfere in a malicious way. Different algorithms for 
reaching agreement have been presented. In the 
paper, basic solutions using oral messages and au- 
thenticated messages are modelled and studied with 
the help of predicate/transition nets. Message system 
models are introduced for the single Generals case, 
for the case of concurrent single Generals and also for 
the case of general consensus. The S-invariants of the 
nets have been determined and system properties like 
liveness, synchronization and consistency have been 
studied with net-theoretical methods. 


005,644 

PB90-852575/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 
VA. 


Personal Computer Bus Interface: Enhanced Small 
Device Interface (ESDI). March 1983-November 
1989 (Citations from the INSPEC: Information 
Services for the Physics and Engineering Commu- 
nities Database). 

Rept. for Mar 83-Nov 89. 

Nov 89, 37p 


This bibliography contains citations concerning the 
design, applications, and implementation of the high 
performance hard disk interface. Comparisons with 
other hard disk interfaces are made. Circuit descrip- 
tions, systems that use enhanced small device inter- 
face (ESDI), components used in ESDI designs, and 
interface implementations are among the topics dis- 
cussed. (Contains 55 citations fully indexed and includ- 
ing a title list.) 


Computer Software 
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AD-A212 987/2/GAR PC A03/MF A01 
University of Southern California, Marina del Rey. In- 
formation Sciences Inst. 

Parallel Language Constructs for Tensor Product 
Computations on Loosely Coupled Architectures. 
Final rept. 

P. Mehrotr, and J. V. Rosendal. Sep 89, 32p ICASE- 
89-41, NASA-CR-181900 

N00014-88-M-0108, NASI-18605 


Distributed memory architectures offer high levels of 
performance and flexibility, but have proven awkward 
to program. Current languages for nonshared memory 
architectures provide a relatively low-level program- 
ming environment, and are poorly suited to modular 
programming, and to the construction of libraries. This 
paper describes a set of language primitives designed 
to allow the specification of parallel numerical algo- 
rithms at a higher level. We focus here on tensor prod- 
uct array computations, a simple but important class of 
numerical algorithms. We consider first the problem of 
programming one dimensional ‘kernel’ routines, such 
as parallel tridiagonal solvers, and after that look at 
how such parallel kernels can be combined to form 
parallel tensor product algorithms. 
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AD-A212 992/2/GAR PC A06/MF A01 
Analytic Sciences Corp., Reading, MA. 

E and V (Evaluation and Validation) Guidebook, 
Version 1.1. 

Interim rept. 1 Jun 85-15 Aug 88. 

B. S. Crawford, and P. G. Clark. 15 Aug 89, 124p 
TASC-TR-5234-4, WRDC-TR-89-1113 

Contract F33615-85-C-1812 


The Ada community, including government, 
industry,and academic personnel, needs the capability 
to assess APSEs (Ada Programming Support Environ- 
ments) and their components, and to determine their 
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conformance to applicable standards (e.g., DoD-STD- 
1838, the CAIS standard). The technology required to 
fully satisfy this need is extensive and largely unavail- 
able; it cannot be acquired by a single government- 
sponsored, professional socie a or private 
effort. The pui of the APSE Evaluation and Vaii- 
dation (E&V) Task is to provide a focal point for ad- 
a need by: 1) Identifying and oe spe- 
cific technology requirements; 2) Developing selected 
elements of this technology; 3) yee others to 
develop additional elements; and 4) Collecting infor- 
mation i elements which already exist. The 
purpose of the E&V Guidebook (this document) is to 
provide information that will help users to assess 
APSEs and APSE components by: 1) Assisting in the 
selection of E&V procedures, the interpretation of re- 
sults, and integration of analyses and results; 2) De- 
scribing E&V procedures and techniques developed 
by the E&V Task; and 3) Assisting in the location of 
E&V procedures and techniques developed outside 
the E&V Task. All E&V procedures and techniques 
found in the Guidebook are referenced by the indexes 
contained in the companion document called the E&V 
Reference Manual. (KR) 


005,647 
AD-A213 026/8/GAR PC A10/MF A02 
Naval Postgraduate School, Monterey, CA. 
Design and Implementation of a Specification Lan- 
= Type Checker. 

jaster’s thesis. 
R. G. Kopas. Jun 89, 219p 


The purpose of this thesis is to design a type checker 
for the SPEC language and to investigate its imple- 
mentation using an attribute grammar tool. SPEC is a 
formal language for aos specifications for 
large software systems. The type checker is a soft- 
ware tool which verifies the semantic accuracy of the 
declarations and their uses in a SPEC source program. 
The design specifically addresses language features 
which are especially important for large software 
system specifications such as generic parameters, 
name and operator overloading, subtypes, importation 
and inheritance. Additional discussion is provided con- 
cerning the handling of the ‘non-block structured’ 
nature of the specification language. This thesis imple- 
ments two of the three aspects of type conga 
name analysis and error reporting. Additionally, a de- 
finitive framework is laid for the final aspect, type con- 
sistency analysis. Keywords: Specification language, 
Type checker, Attribute grammar, Software engineer- 
ing, SPEC Specification language, Computer pro- 
grams. (JES) 
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AD-A213 092/0/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 
Fault-Tolerant Software Algorithm for a Network 
of Transputers. 

Master’s thesis. 

W. F. Benage. Jun 89, 60p 


This thesis presents a software algorithm that resends 
work packages to processors when one or more of the 
worker processors fails or when the link with one or 
more processors fails. There are two resend criteria 
used in this algorithm: resend at end of initial assign- 
ment and resend at time out. The work, divided into 
several packages in order to run on several proces- 
sors in parallel, will be completed as long as at least 
one worker processor remains working and communi- 
cating with the main processor. This algorithm could 
add some fault-tolerance to computer processing 
equipment in embedded systems. Keywords: Multi- 
processors; High level language; Parallel C language; 
wn Fortran C language; Ada; OCCAM language. 
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AD-A213 129/0/GAR PC A03/MF A01 
Royal Signals and Radar Establishment, Malvern 
(England). 

a - An Object-Oriented Language for Sim- 
u 


Memorandum rept. 
C. A. Arthur. Mar 89, 269 RSRE-MEMO-4279, DRIC- 
BR-110829 


The Simogen language has been designed specifically 
to provide a user-friendly environment for computer 
modellers. It is a heavily object-oriented language, but 
has been designed to be easy to pick up for the most 
inexperienced of users, rather than to exploit the full 
power of the object-oriented paradigm in all cases. 


This paper looks at the reasons why it was felt neces- 
sary to create a new language, and considers the rea- 
sons behind the particular design chosen. It also de- 
scribes the language in outline, and discusses briefly 
to what extent the language can be said to be object- 
oriented. Finally, an outline is given of a possible iconic 
interface for the language, to ease it’s use still further. 
Keywords: Great Britain. (RH) 
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AD-A213 141/5/GAR PC A05/MF A01 
Naval Postgraduate School, Monterey, CA. 
Compression of Bitmapped Graphic Data. 

Master’s thesis. 

J. L. Kretzmann. Jun 89, 90p 


This paper explores the general topic of data compres- 
sion, with emphasis on application of the techniques to 
graphic bitmapped data. Run-length encoding, statisti- 
cal encoding (including Huffman codes), and relative 
encoding are examined and evaluated. A compression 
application of the Huffman coding of a run-length en- 
coded file is designed and partially implemented in 
Chapter Vii. A listing of the computer program which 
— the compression is included as an appendix. 

‘ossibilities for further study are suggested. Data com- 
pression, Compression, Graphics, pre ay Com- 
= network, Run-length encoding, Huffman codes, 

ossiess, Lossy, Relative encoding, Statistical encod- 
ing, Computer program. (jes) 
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AD-A213 163/9/GAR PC A03/MF A01 
Office of the Under Secretary of Defense (Acquisition), 
Washington, DC. 

Ada 9X Project Requirements Development Plan. 
Aug 89, 23p 


The overall goal of the Ada 9X Project is to revise 
ANSI/MIL-STD 18 15A to reflect current essential re- 
quirements with minimum negative impact and maxi- 
mum positive impact to the revision process: 1) re- 
quirements development; 2) revision of the Ada Lan- 
guage Reference Manual; and 3) implementation dem- 
onstrations. This plan is concerned with the first of 
these activities: Ada 9X requirements development. 
The purpose of the Ada 9X Project Requirements De- 
velopment Plan is to provide a detailed and organized 
approach to the process by which requirements for the 
revision of ANSI/MIL-STD-1815A will be collected, 
analyzed, and synthesized into = oa coe requirements 
for hp to the language. This document is orga- 
nized as follows: A) Section 1 presents the objective of 
the Ada 9X Requirements Development Plan; the ac- 
ceptance criteria for the Ada 9X requirements; and the 
structures of the Ada 9X requirements development 
process; B) Section 2 provides an overview of the ap- 
proach to the Ada 9X requirements development proc- 
ess by discussing the activities which will lead to a final 
set of requirements for the revision of ANSI/MIL-STD- 
1815A; C)Section 3 provides the management struc- 
ture for the Ada 9X requirements development proc- 
ess as it related to overall management and work 
breakdown structures of the Ada 9X project; D) Sec- 
tion 4 provides the schedule for the Ada 9X require- 
ments development; and E) section 5 provides a list of 
references which are referred to directly or indirectly in 
this document. (KR) 
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Thomson-CSF, Inc., Palo Alto, CA. Pacific Rim Oper- 
ations. 

Multi-Level Specification and Verification of Real- 
Time Software. 

Technical rept. 

A. Gabrielian, and M. K. Franklin. Jul 89, 22p Rept 
no. TR-89-14 

Contract N00014-89-C-0022 


A state based approach is presented for specification 
of real-time software at multiple levels of abstraction. 
In this approach, specification at each level is per- 
formed in terms of a Hierarchical Multi-State (HMS) 
machine, with the higher levels defining requirements 
and the lower levels indicating methods of achieving 
the requirements. This leads to a considerable simplifi- 
cation of the specification process, can lead to reusa- 
bility of specifications and is fundamentally different 
from the refinement approach to specification. A re- 
stricted method of verifying the consistency of multi- 
level specifications is also presented. By the use of 
this method, necessary scheduling of concurrent tasks 





[alee es 
straints can be derived. (KR) 
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Fechnical t. 1985-1988. 
P. Gontier, 


. U. Saul, and S. R. Goldman. 29 Aug 
89, 29p 
Contract N00014-85-K-0562 


The moving-window technique has typically been used 
to expose one word of text at a time. This Macintosh 
application adapted that technique to expose one sen- 
tence at a time. Text is input into files that can be or- 
dered in any desired sequence. The screen display 
consists of blacked-out sentences that are exposed by 
clicking on the desired segment. Each segment is a 
sentence in length. Text is displayed an entire screen 
at a time and text formatting conventions can be incor- 
porated into the display. application permits stu- 
dents to select sentences in any order and in any loca- 
tion of the text. For text longer than one screen, scroll- 
ing brings up additional text. The application records 
the sequence in which the sentences were read and 
how long they were read on each exposure. The se- 
quence, process time per word and rate per word for 
cou sentence are computed and printed in an output 
summary table. Keywords: Text presentation. (jhd) 
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Army Ballistic Research Lab., Aberdeen Proving 
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Program Transformation with Abstract Relation 


Algebras. 
Memorandum rept. 
P. Broome. Oct 89, 23p Rept no. BRL-MR-3784 
Our objective is to satisfy two seemingly opposing con- 
straints on program design. We want to begin a pro- 
gram as an obvious formal specification but also insist 
upon efficient execution. Our approach is to find ex- 
— model independent program constructs with 
algebraic properties that can show logical equivalence 
between a clear specification and an efficient program. 
Our solution is an implementation of some of the rela- 
tions, relation operators, and equations that comprise 
Tarski’s Q-relation algebra. The key to this solution is a 
single operator for linear recursions that satisfies two 
equations. The first recursions and the second 
propagates constraints for early pruning of the nonpro- 
ductive branches of the computation tree. Keywords: 
Logic programming; Functional programming; Organi- 
zational reasoning. (KR) 
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poy ny 86-Mar 87. 
right, M. Blanchard, P. Lyon, and P. Janusz. 
oar 89, 41p 
Contract DAAA21-76-C-0225 


This r describes an application of expert system 
techno to test program set (TPS) verification and 
validation. The goais of this project are to reduce the 
complexity and time requirements for testing test pro- 
gram software, and at the same time reduce the level 
of expertise required by acceptance test personnel. 
This work effort was funded by the U.S. Army Arma- 
ment Research, Development and Engineering Center 
in Dover, NJ. Ki system, Artificial — 
gence, Automatic test equipment (ATE), Test pr 

set (TPS), Automatic test program generation (A ) 
Fault inspection, Verification and validation, TPS ac- 
ceptance tool. 
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Jul 89, 104p 


pate ch pestonoe ae noaedin reliable software that is ca- 
deen tere 
ree vat sete digital computers. The has 
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been reviewed many times. Are newer methods of 
software development now being introduced for large, 
high technology systems outstripping conventional 
software acquisition techniques and policies. The 
committee reviewed recent software studies to learn 
why they did not adequately solve the problem. Also, 
the committee assessed current and past develop- 
ment programs, investigated methods for the user and 
developer to work more closely, evaluated software 
process models as alternatives to the water all model, 
evaluated incremental development, evolutionary de- 
velopment, prototyping, etc. Keywords: Software reli- 
ability; Software acquisition. (KR) 
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Addressing user display requirements from a large 
and diverse user community. 

C. L. Hunter, and E. E. Shultz. 19 Apr 89, 9p UCRL- 
100958, CONF-8909126-1 

Contract W-7405-ENG-48 

International conference on human computer interac- 
tion (3rd), Boston, MA (USA), 18-22 Sep 1989. Spon- 
sored by Department of Energy, Washington, DC. 

se of this document are illegible in microfiche 
products. 


This paper describes a systematic, widely applicable 
methodology for defining user requirements for system 
functionality and user interface capabilities. This meth- 
pr is a variation of the user centered system 

‘coach, which focuses on the user of a 
sateen, r methodology involves obtaining user input 
from questionnaires interviews, utilizing a range of 
Statistical techniques to analyze user data, then devel- 
oping mathematical models to define user needs. This 
methodology was used successfully to define user re- 
quirements in a replacement for an absolute system at 
Lawrence Livermore National Laboratory. Advantages 
and disadvantages of this methodology are discussed. 
6 refs., 1 fig., 3 tabs. 
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DE89011635/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Low-cost three-dimensional stereoscopic display 
technique for computer-aided design. 

P. A. Luft, and G. Bradley. 1 May 89, 13p UCRL- 
100718, CONF-8909111-1 

Contract W-7405-ENG-48 

Computer graphics world computervision international 
user conference, Boston, MA (USA), 10-13 Sep 1989. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This paper describes a procedure for obtaining low- 
cost ——— imagery on any computer-aided 
design system that has color capability and models its 
data in 3-D form. This technique works independently 
of installed hardware or software. Stereoscopic image- 
pA valuable in the bene 2 process because it simpli- 

and clarifies com computer-modeled parts 
and assemblies. Thus, the design and manufacturing 
processes benefit from better communication and 
fewer errors. 2 refs., 4 figs. 
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DE69015185/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

ae agg a in C at NMFECC (National Magnetic 
Fi Energy Computing Center): A practical 


ide. 
ow. Haney, and J. A. Crotinger. 26 Jul 89, 49p 
UCID-21740 
Contract W-7405-ENG-48 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
Lt Original copy available until stock is exhaust- 


Despite its popularity elsewhere, C has not been ex- 
tensively used for scientific programming on super- 
computers. There are a number of reasons for this but 
perhaps the most compelling has been the lack of C 

pone ha However, this situation has recently begun 

to r: inge at the National Magnetic Fusion Energy 
Computing Center (NMFECC) where two C develop- 
ment platforms --- the Hybrid C Compiler (HCC) written 
at the ge Computer Center and the Portable C 
Compiler (CC version 4.1) distributed by Cray Re- 
sean Inc. (CRI) --- have become available for use. 
These compilers produce object code for all of the 
Cray models at NMFECC and, in addition, possess 


005,662 


Computer Software 


good scalar optimization capabilities along with rudi- 
mentary vectorization capabilities. With the advent of 
pene ny it is possible to consider physics 
code development in C at NMFECC. However, when 
one actually attempts to pursue this goal, one is quick- 
ly faced with a number of practical problems. For in- 
stance, How do | compile, link, and debug C codes. 
What special features of C are useful to me as a scien- 
tific programmer. Are there things | currently can’t do in 
C programs. How do | interface my C program to exist- 
ing Fortran code. Can | make use of the Basis code 
development system from C. Over the last three years 
we have roe C into numerous physics codes 
written at NMFECC and, in the course of this work, we 
have had to develop solutions to all of the above prob- 
lems. This turned out to be a surprisingly frustrating 
and time-consuming venture requiring some rather 
subtle techniques and hacks. This guide is an attempt 
to document these techniques. 
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N89-29777/4/GAR 
(Order as N89-29773/3/GAR, PC A17/MF 
A01) 


ate Inc., Huntsville, AL. 
Finite Element Soiver. 
rep 89, 31p 
In NASA. Langley Research Center, NASA Workshop 
s — Structural Mechanics 1987, Part 1p 


In January 1987, SPARTA received a Phase | SBIR 
award from the NASA Lewis Research Center to in- 
vestigate the feasibility of a finite element solver imple- 
mented on multiple VLSI processors. The transputer 
was chosen as the processor for the feasibility study 
since it combined low cost with high performance and 
was specifically designed to directly link with other 
transputers to form networks of multiple processors. A 
brief description of transputers, a summary of the SBIR 
feasibility study, and a discussion of issues concerning 
a large scale transputer based finite element solver 
(TBFES) and the performance levels which can be ex- 
pected are discussed. 
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N89-29778/2/GAR 
(Order as N89-29773/3/GAR, PC —- 
01) 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Transputer Parallel Processing at NASA (National 


Aeronautics and Space Administration) Lewis 

search Center. 

G. K. Ellis. Feb 89, 28p 

In NASA. Langley Research Center, NASA Workshop 

ba — Structural Mechanics 1987, Part 1 p 
-136. 


The transputer parallel processing lab at NASA Lewis 
Research Center (LeRC) consists of 69 processors 
(transputers) that can be connected into various net- 
works for use in general purpose concurrent process- 
ing applications. The main goal of the lab is to develop 
concurrent scientific and bor gegen pro- 
grams that will take advantage of computational 
speed increases available on a parallel processor over 
the traditional sequential . Current research 
involves the development of basic programming tools. 
These tools will help standardize program interfaces to 
specific hardware by providing a set of common librar- 
ies for applications programmers. The thrust of the 
current effort is in developing a set of tools for graphics 
rendering/animation. The applications programmer 
currently has two options for on-screen plotting. One 
option can be used for static graphics —. and the 
other can be used for animated motion. The option for 
static display involves the use of 2-D graphics primi- 
tives that can be called from within an application pro- 
gram. These routines perform the standard 2-D geo- 
metric graphics operations in real-coordinate space as 
well as allowing multiple windows on a single screen. 


Re- 
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N89-29779/0/GAR 
(Order as N89-29773/3/GAR, PC A17/MF 


A01) 
Expert-EASE Systems, Inc., —— CA. 
Innovative Architectures for Dense Multi-Micro- 


graying = 
E. Larson. Feb 89, 34p 


In NASA. Langley Research Center, NASA Workshop 
on Computational Structural Mechanics 1987, Part 1 p 
137-170. 
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The purpose is to summarize a Phase 1 SBIR project 
performed for the NASA/Langley Computational 
Structural Mechanics Group. The project was per- 
formed from February to August 1987. The main objec- 
tives of the project were to: (1) expand upon previous 
research into the application of chordal ring architec- 
tures to the general problem of designing multi-micro- 
computer architectures, (2) attempt to identify a family 
of chordal rings such that each chordal ring can be 
simply expan to produce the next member of the 
family, (3) perform a preliminary, high-level design of 
an expandable multi-microprocessor computer based 
upon chordal rings, (4) analyze the potential use of 
chordal ring based multi-microprocessors for sparse 
matrix problems and other applications arising in com- 
putational structural mechanics. 
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N89-29780/8/GAR 

(Order as N89-29773/3/GAR, PC ana --3 

01 

Virginia Univ., Charlottesville. Rotor Dynamics Lab. 
Parallel Linear Equation Solvers for Finite Element 
Computations. 
J. M. Ortega, G. Poole, C. Vaughan, A. Cleary, and 
B. Averick. Feb 89, 32p 
In NASA. Langley Research Center, NASA Workshop 
on Computational Structural Mechanics 1987, Part 1 p 
171-202. 


The overall objective of this research is to develop effi- 
cient methods for the solution of linear and nonlinear 
systems of equations on parallel and supercomputers, 
and to apply these methods to the solution of prob- 
lems in structural analysis. Attention has been given so 
far only to linear equations. The methods considered 
for the solution of the stiffness equation Kx=f have 
been Choleski factorization and the conjugate gradient 
iteration with SSOR and Incomplete Choleski precon- 
ditioning. More detail on these methods will be given 
on subsequent slides. These methods have been used 
to solve for the static displacements for the mast and 
panel focus problems in conjunction with the CSM 
testbed system based on NICE/SPAR. 
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N89-29781/6/GAR 

(Order as N89-29773/3/GAR, PC A17/MF 

A01) 

Tennessee Univ., Knoxville. Dept. of Computer Sci- 
ence. 
Algorithms and Software for Solving Finite Ele- 
ment Equations on Serial and Parallel Architec- 
tures. 
A. George. Feb 89, 36p 
In NASA. Langley Research Center, NASA Workshop 
on Computational Structural Mechanics 1987, Part 1 p 
202-238. Prepared in Cooperation with Oak Ridge Na- 
tional Lab., TN. 


Over the past 15 years numerous new techniques 
have been developed for solving systems of equations 
and eigenvalue problems arising in finite element com- 
putations. A package called SPARSPAK has been de- 
veloped by the author and his co-workers which ex- 
ploits these new methods. The broad objective of this 
research project is to incorporate some of this soft- 
ware in the Computational Structural Mechanics 
(CSM) testbed, and to extend the techniques for use 
on multiprocessor architectures. 
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N89-29782/4/GAR 
(Order as N89-29773/3/GAR, PC A17/MF 


A01) 
Ohio Univ., Athens. 
Parallel Eigenvalue Extraction. 
F. A. Aki. Feb 89, 21p 
In NASA. Langley Research Center, NASA Workshop 
= —— Structural Mechanics 1987, Part 1 p 


A new numerical algorithm for the solution of large- 
order eigenproblems typically encountered in linear 
elastic finite element systems is presented. The archi- 
tecture of parallel processing is utilized in the algorithm 
to achieve increased speed and efficiency of calcula- 
tions. The algorithm is based on the frontal technique 
for the solution of linear simultaneous equations and 
the modified subspace eigenanalysis method for the 
solution of the eigenproblem. Assembly, elimination 
and back-substitution of degrees of freedom are per- 
formed concurrently, using a number of fronts. All 
fronts converge to and diverge from a predefined 
global front during elimination and back-substitution, 
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respectively. In the meantime, reduction of the stiff- 
ness and mass matrices required by the modified sub- 
space method can be completed during the conver- 
gence/divergence cycle and an estimate of the re- 
quired eigenpairs obtained. Successive cycles of con- 
vergence and divergence are repeated until the de- 
sired accuracy of calculations is achieved. The advan- 
tages of this new algorithm in parallel computer archi- 
tecture are discussed. 


005,666 
N89-29784/0/GAR 
(Order as N89-29773/3/GAR, PC — 
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Cooperative Inst. for Research in Environmental Sci- 
ence, Boulder, CO. 

FORCE: A Portable Parallel Programming Lan- 
guage Supporting Computational Structural Me- 
chanics. 

ty ee Report. 

H. F. Jordan, M. S. Benten, J. Brehm, and A. 
Ramanan. Feb 89, 8p 

In NASA. Langley Research Center, NASA Workshop 
on Computational Structural Mechanics 1987, Part 1 p 
273-280. 


This project supports the conversion of codes in Com- 
putational Structural Mechanics (CSM) to a parallel 
form which will efficiently exploit the computational 
power available from multiprocessors. The work is a 
part of a comprehensive, FORTRAN-based system to 
form a basis for a parallel version of the NICE/SPAR 
combination which will form the CSM Testbed. The 
software is macro-based and rests on the Force meth- 
odology developed by the principal investigator in con- 
nection with an early scientific multiprocessor. Ma- 
chine independence is an important characteristic of 
the system so that retargeting it to the Flex/32, or any 
other multiprocessor on which NICE/SPAR might be 
implemented, is well supported. The principal investi- 
gator has experience in producing parallel software for 
both full and sparse systems of linear equations using 
the Force macros. Other researchers have used the 
Force in finite element programs. It has been possible 
to rapidly develop software which performs at maxi- 
mum efficiency on a multiprocessor. The inherent ma- 
chine independence of the system also means that the 
parallelization will not be limited to a specific multi- 
processor. 
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N89-29785/7/GAR 
(Order as N89-29773/3/GAR, PC A17/MF 
A01) 
Institute for Computer Applications in Science and En- 
ineering, Hampton, VA. 
ethods for Design and Evaluation of Parallel 
a Systems (The PISCES Project). 
T. W. Pratt, R. Wise, and M. J. Haught. Feb 89, 18p 
In NASA. Langley Research Center, NASA Workshop 
S a Structural Mechanics 1987, Part 1 p 
1-298. 


The PISCES project started in 1984 under the spon- 
sorship of the NASA Computational Structural Me- 
chanics (CSM) program. A PISCES 1 programming en- 
vironment and parallel FORTRAN were implemented 
in 1984 for the DEC VAX (using UNIX processes to 
simulate parallel processes). This system was used for 
experimentation with parallel programs for scientific 
applications and Al (dynamic scene analysis) applica- 
tions. PISCES 1 was ported to a network of Apollo 
workstations. 
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N89-29786/5/GAR 
(Order as N89-29773/3/GAR, PC A17/MF 


A01 
Toledo Univ., OH. ) 
— Architecture: Synthesis and Eval- 
uation. 
H. M. Standley. Feb 89, 23p 
In NASA. Langley Research Center, NASA Workshop 
, — Structural Mechanics 1987, Part 1 p 


The goal is to remove the influence of the choice of 
algorithm used for a particular application and to 
remove the effects of the high-level language and the 
efficiency of the program. The study concentrates on 
only those characteristics of the structure of the archi- 
tecture. The structure of the architecture is defined to 
include those parameters that distinguish an architec- 
tural design at the diagram level. For example, the 
interconnection network plays an integral part in such 


a description while the capabilities of the individual 
processing elements, while crucial to the execution of 
the program, are not represented in the diagram. 
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N89-29787/3/GAR 
(Order as N89-29773/3/GAR, PC ame MF 
01) 


Illinois Univ. at Urbana-Champaign. 

Environmental Concept for Engineering Software 
on MIMD Computers. 

L. A. Lopez, and K. Valimohamed. Feb 89, 32p 
Contract NAG1-646 

In NASA. Langley Research Center, NASA Workshop 
= = Structural Mechanics 1987, Part 1 p 


The issues related to developing an environment in 
which engineering systems can be implemented on 
MIMD machines are discussed. The problem is pre- 
sented in terms of implementing the finite element 
method under such an environment. However, neither 
the concepts nor the prototype implementation envi- 
ronment are limited to this application. The topics dis- 
cussed include: the ability to schedule and synchro- 
nize tasks efficiently; granularity of tasks; load balanc- 
ing; and the use of a high level language to specify 
parallel constructs, manage data, and achieve porta- 
bility. The objective of developing a virtual machine 
concept which incorporates solutions to the above 
issues leads to a design that can be mapped onto 
loosely coupled, tightly coupled, and hybrid systems. 
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N89-29788/1/GAR 
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A01) 
Akron Univ., OH. 
Hierarchical Parallel Computer Architecture De- 
ag by Computational Multidisciplinary Mechan- 


J. Padovan, D. Gute, and K. Johnson. Feb 89, 31p 

In NASA. Langley Research Center, NASA Workshop 

= — Structural Mechanics 1987, Part 1 p 
85. 


The goal is to develop an architecture for parallel proc- 
essors enabling optimal handling of multi-disciplinary 
computation of fluid-solid simulations employing finite 
element and difference schemes. The goals, philos- 
phical and modeling directions, static and dynamic 
poly trees, example problems, interpolative reduction, 
the impact on solvers are shown in viewgraph form. 
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N89-29983/8/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Dept. of Computer Science. 

Tumult-X: A Real Time Executive. 

M. L. M. Luttmer, H. Ribbers, and P. G. Jansen. Apr 
89, 26p MEMO-INF-89-26 


The Tumult-X real-time executive, used in the tightly 
coupled multi-processor system, Tumult-64, is de- 
scribed. It offers three different classes of processes 
which are ordered by priority. The highest priority class 
maps onto the traditional interrupt-handlers, the 
second priority class onto newly introduced soft-inter- 
rupt handlers and the lowest priority class maps onto 
threads which are scheduled according to a deadline 
scheduling scheme. A systematic way of adapting the 
system to demanding real-time requirements by using 
soft-interrupts, is presented. So called syncs and ef- 
fective priorities are introduced in order to facilitate 
synchronization and scheduling in real-time systems. 
They allow a scheduling scheme in which a thread with 
the shortest deadline is served best. 
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N89-29995/2/GAR PC A08/MF A01 
Centre National de la Recherche Scientifique, Tou- 
louse (France). Lab. d’Automatique et d’Analyse des 
Systemes. 

Use of Differential Dynamic Programming for the 
Optimal Control of Compiex Systems. 

Ph.D. Thesis. 

N. Derbel. 1989, 172p LAAS-87-079, ETN-89-95259 
In French; English Summary. 


The differential dynamic programming procedure ap- 
plied to optimal control problems of discrete systems 
finite time is investigated. The algorithm approach is 
presented in the unconstrained case and is more par- 
ticularly compared to the classical Nowton method. 





Constrained problems are studied in a successive way: 
terminal equality constraints, instantaneous equality 
constraints and instantaneous inequality constraints. 
The use of differential dynamic programming for defin- 
ing output feedback control laws is recommended. 
The differential dynamic programming is associated 
with the decomposition of interconnected systems. 
This operation is carried out by combining in a single 
process of successive approximation a decomposi- 
tion-coordination procedure and the differential dy- 
namic programming procedure. For each case, some 
numerical application examples are dealt with to evalu- 
ate the efficiency of these approaches. 
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N89-30013/1/GAR PC A02/MF A01 
Old Dominion Univ., Norfolk, VA. 

Software Reliability Growth Models Dominated by 
Randomness. 

W. Shen, and L. Wilson. Sep 89, 10p NAS 
1.26:181889, NASA-CR-181889 

Contract NAG1-750 


The Jelinski-Moranda and Geometric models for soft- 
ware reliability failed the consistency test which was 
proposed. These models were challenged to take data 
which comes from a process which they have correctly 
modeled and to make predictions about the reliability 
of that process. It was found that either model, given 
data precisely from a process it correctly models, will 
usually fail to make good predictions. These problems 
are attributed to randomness in the data used as input 
to the models and a remedy is indicated for this lack of 
robustness, namely replication of data. 


005,674 
N89-30131/1/GAR 
National Aeronautical Lab., Bangalore (india). 
Transfer of Files between IE-32C PC/AT CAD 
(Computer Aided Design) System and Sperry 1100 
System. 

N. Kumar, D. Ranganathan, U. R. Murthy, and S. 
Janardhan. Apr 89, 18p PD-CC-8904 


PLOT-10 on Sperry Univac System is a ular pack- 
age but not very interactive. MicroCADDS on IE-32C is 
a highly interactive modelling package. Geometric 
modelling can be done on IE-32C and the graphics 
transferred to Sperry 1100 which has a good analysis 
capability. By the same token, a drawing generated 
using PLOT-10 can be transferred and interactively re- 
fined using MicroCADDS on /E-32C. Providing this 
two-way traffic between Sperry 1100 and IE-32C in an 
off-line fashion is described. 
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PBS0-115601/GAR PC A03/MF A01 
National Inst. of Standards and Technology (NCSL), 
——— MD. 

Computer Viruses and Related Threats: A Manage- 
ment Guide. 

Special pub. (Final). 

J. P. Wack, and L. J. Carnahan. Aug 89, 46p NIST/ 
SP-500/166 

Also available from Supt. of Docs. Library of Congress 
catalog card no. 89-600750. 


The document provides guidance for technical manag- 
ers for the reduction of risk to their computer systems 
and networks from attack by computer viruses, unau- 
thorized users, and related threats. The guidance dis- 
cusses the combined use of policies, procedures, and 
controls to address security vulnerabilities that can 
leave systems open to attack. The aim of the docu- 
ment is not to provide solutions to the wide range of 
specific problems or vulnerabilities, rather it is to help 
technical managers administer their systems and net- 
works such that manifestations of viruses and related 
oe can be initially prevented, detected, and con- 
tained. 
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PBS90-118472/GAR PC A04/MF A01 

National Telecommunications and Information Admin- 

istration, Boulder, CO. Inst. for Telecommunication 

User-Priendly Softw: for the Design of Digital 
iser-| are for n oO 

Line-of-Sight Radio Links. Re Series. 

J. E. Farrow, and S. L. Rothschild. Aug 89, 66p 

NTIA-89-246 

Sponsored by Army Information Systems Engineering 

Command, Fort Huachuca, AZ. 


The report provides a description of and operating in- 
structions for Digital Line-of-Sight (DLOS) programs. 
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These propane. which run on a desk-top computer, 
automate the calculations involved in design of line-of- 
sight microwave radio relay paths. The programs ma- 
nipulate information about Earth geometry, terrain pro- 
files, ” paths, median basic transmission loss, varia- 
bility of loss, equipment effects, and path perform- 
ance. The computer hardware and software configura- 
tions are designed to be convenient to operate and to 
give the design engineer immediate access to calculat- 
ed results corresponding to changes in design param- 
eters. The programs are intended to be used interacti- 
vely by persons having no experience in programming. 
The algorithms “gt applied over a wide range of 
path parameters. The frequency range is from 1 GHz 
to 10GHz; the path length may be up to 200 km; and 
the path must have adequate terrain clearance. 
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PBS0-122342/GAR PC A17/MF A03 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Software Dev it Trends. 

P. Uuspaeae, and J. Mononen. c1989, 391p VTT/ 
SYMPOSIUM-104, ISBN-951-38-3495-6 

Presented at the Joint Finnish-Soviet Software Sympo- 
= held in Helsinki, Finland, on November 15-17, 
1 2 


The Proceedings volume, Software Development 
Trends, includes the papers presented at the Symposi- 
um. The papers have been organized into eight ses- 
sions, with following titles: Design of Distributed and 
Embedded Systems; Computer Aided Software Engi- 
neering; eo Interface Design; Knowledge 
Based Systems; Software Industry; Software Technol- 
ogy for CAD and CASE; Realtime Software Develop- 
ment; and Algorithms. (Copyright (c) Valtion teknillinen 
tutkimuskeskus (VTT) 1989.) 
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PBS0-122813/GAR PC A03/MF A01 
Helsinki Univ. of Technology, Espoo (Finland). Digital 
Systems Lab. 

Petri Nets in Algebraic Theories: A Category 
Theo: ‘oach. 

Technical rept. 

N. Husberg, and L. Ojala. Jun 88, 25p ISBN-951- 
754-639-4, SER-B-5 


Petri net theory and category theory both commonly 
use graphical representations. Here each net, an Ele- 
mentary Net System, is represented in a natural way in 
a category, whicha heterogeneous algebraic theory. 
The standard lockstep semantics for a net can be de- 
fined within the same category, because so-called ca- 
tegorial products introduced here are used for model- 
ling cases. A parallel operator is defined, which lucidly 
represents the nature of steps. It is simply a target 
tuple of morpzhisms in the algebraic theory. 
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PBS0-124033/GAR PC A03/MF A01 
Tilburg Univ. (Netherlands). 

ndom Number Generators Revisited. 
J. P. C. Kleijnen, and B. Annink. May 89, 35p 


The paper concentrates on one class of generators, 
namely linear congruential generators. It splits up the 
full cycle of the multiplicative generator into equal 
parts, first into two parts, then into 2 sup (k) parts, 
showing that the pseudorandom numbers iie on two 
and on no more than 2 sup (k-1) parallel lines if k <= 
2 and k >= 3 respectively. It briefly considers anti- 
thetic pseudorandom numbers studies the conditional 
variances and the correlation coefficient of the pseu- 
dorandom numbers paired across two parts. It summa- 
rizes the disadvantages of splitting a pseudorandom 
number stream into parts. Finally, it gives alternative 
generators for supercomputers. 
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AD-A213 232/2/GAR PC A02/MF A01 
Houston Univ., TX. Dept. of Electrical ———— 

E re Assignment in Multivariable State- 
Feedback Design. 

Rept. for 1 Jul-31 Dec 88. 

M. M. Mehio, S. Ganesan, and L. S. Shieh. 1988, 8p 
ARO-23669.15-MA 

Contract DAAL03-87-K-0001 

Pub. in Control-Theory and Advanced Technology, v4 
n4 p483-488 1988. 
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The simultaneous assignment of eigenvalues and ei- 
genvectors in a linear multivariable system using a 
State-feedback controller is presented. The procedure 
is based on solving a set of linear equations providing 
an efficient and simple means to modify the system 
dynamic response. An illustrative example is present- 
ed to demonstrate the effectiveness of the proposed 
procedures. Keywords; Control theory; Algorithms; 
Mathematical technique; Linear systems; Multivariable 
systems. Reprints. (JHD) 
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DE89016414/GAR PC A02/MF A01 


— National Lae. Albuquerque, NM. 


elemanaged systems. 
m ow and S. C. Roehrig. 1989, 10p SAND-89- 


Contract AC04-76DP00789 

Workshop on military robotics applications (2nd), 
Kingston (Canada), 8-11 Aug 1989. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Sandia National Laboratories is developing a number 
of telemanaged systems. Telemanagement is a term 
coined to describe those systems which are neither 
purely autonomous nor purely teleoperated, but rather 
combine these two operating modes depending on the 
task to be performed. When the task is solely per- 
formed with a human operator in the control loop, the 
system is teleoperated; when the computer is the sole 
controlier, the system operates autonomously. Most 
operations are a mixture of these two extremes and 
are termed “telemanaged.” Autonomous systems per- 
form best in a structured environment performing 
structured, repetitive tasks. Teleoperated systems pro- 
vide the most cost-effective solution when unpredict- 
able tasks must be performed in an unfamiliar or un- 
structured environment. However, in most cases, au- 
tonomous systems require some human oversight, 
and teleoperated systems perform best with computer 
assistance. 1 fig. 
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PB90-115007/GAR 

Miami Univ., Coral Gables, FL. 
Computer-Based Training for 
Tasks. 

Final rept. 

E. L. Wiener. Aug 74, 10p 

Grant PHS-OH-00346 

Sponsored by National Inst. for Occupational Safety 
and Heaith, Cincinnati, OH. 


PC A02/MF A01 
Watchkeeping 


Brief report on a computer-based training project for 
watchkeeping tasks. The project is considered a com- 
bination of watchkeeping, computer-based instruction, 
and adaptive measurement and training. Topics in- 
clude calibration and adaptive logic in the initial work, 
knowledge of results, combined tracking and monitor- 
ing in multiplexing, and adaptive strategies in success- 
ful projects; unsuccessful attempts; applications; 
future work; and computer programs. 


Information Processing Standards 


005,683 


PB90-121013/GAR PC E03/MF E03 
National Physical Lab., Teddington (England). Div. of 
Information Technology and Computing. 

Formatting Style for Typesetting and Distributing 
Draft international Standards. 

R. S. Scowen, and N. D. North. c1989, 11p NPL- 
DITC-143/89 


ISO (International Organization for Standardization) 
has agreed to accept and publish standards from 
camera-ready copy as long as the text has been ap- 
proved in the normal way, and the format is compatible 
with the ISO house style. This freedom makes it possi- 
ble to reduce the time to publish a standard by up to 
two years. The Prolog working group intends to take 
advantage of the possibility and is producing its drafts 
in the approved style. The report specifies the adopted 
format and illustrates the appearance of draft Prolog 
standards. 
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005,684 

PBS0-125055/GAR PC A04/MF A01 
Office of Software Development and Information 
Technology, Falls — VA. Federal Software Man- 
agement Support iter. 

Federal ADP and Telecommunications Standards 
Index. 

Jul 89, 57p 

Also available from Supt. of Docs. 


A Handbook for use by Federal Government agencies, 
pursuant to Federal Information Resources Manage- 
ment Regulations (FIRMR) Part 201-13 and 201-39. It 
is a guide to ADP and telecommunications standards 
applicable to the acquisition and use of ADP and tele- 
communications equipment and services. It contains 
recommended specification termenology for specify- 
ing standards in requirements documents, including 
solicitations, and includes a compilation of National 
and International standards which should be consid- 
ered for use in satisfying requirements not covered by 
Federal standards. 


Pattern Recognition & Image 
Processing 


005,685 

AD-A212 981/5/GAR PC A99/MF E12 
Science Applications International Corp., McLean, VA. 
ay of Image Understanding Workshop. 
Held in Palo Alto, California on May 23-26, 1989. 
Annual rept. Apr 88-May 89. 

L. S. Bauman. May 89, 1162p 

— N00014-86-C-0700, Grant ARPA Order- 


This document contains the annual progress reports 
and technical papers presented by the research activi- 
ties in Image Understanding sponsored by the Infor- 
mation Science & Technology Office, Defense Ad- 
vanced Research Projects Agency. The papers were 
presented at a workshop conducted on 23-26 May 
1989, in Palo Alto, California. Also included are copies 
of Special Reports presented at the workshop and ad- 
ditional technical papers from the research activities 
which were not presented due to lack of time but are 
germane to this research field. (RH) 


005,686 

AD-A213 065/6/GAR PC A04/MF A01 
LNK Corp., Riverdale, MD. 

_ Graph Searching Methods for image Analy- 
Final rept. 

Aug 89, 60p 

Contract N00014-87-C-0689 


pg ce ace of the Artificial search algorithm, 
*, is given, allowing it to handle incomplete and 
inconsistent data. A parallel formulation of the general- 
ized SSS* is developed and implemented on a BBN 
Butterfly Plus parallel processor. In order to make the 
parallel version of SSS* as efficient as possible, a con- 
current heap data structure (based on the work of Na- 
geshwara and Kumar) is utilized. Theoretical speedup 
due to the use of the concurrent heap is shown. An 
automatic tree —— is developed to allow the 
testing of parallel SSS* on multiple trees. Empirical re- 
sults are given for testing SSS* on 1 to 40 processors. 
Speedup proportional to the number of processors for 
up to 24 processors is achieved depending on the size 
of the search space. A procedure for achieving rapid 
output of solutions by using a tradeoff between the es- 
timated complexity and quality of solutions was devel- 
oped. Finally, future directions for research are pre- 
sented. (RH) 


005,687 
AD-A213 130/8/GAR PC A03/MF A01 
Royal Signals and Radar Establishment, Malvern 


(England). 

Alvey MM1007; Ob Identification from 2D 
I ; The RSRE (Royal Signals and Radar Es- 
tablishment) Contribution. 

Memorandum rept. 

P. Fretwell, and R. Series. Mar 89, 27p RSRE- 
MEMO-4277, DRIC-BR-110853 


A consortia was formed in 1984 to tackle the subject of 
automatically finding and identifying specified objects 
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in a complicated environment from two dimensional 
images. consortia members consist of four indus- 
trial partners - British A , Marconi Command 
and Control Systems, S Telecommunications 
Laboratories and The Royal Signals and Radar Estab- 
lishment - and three universities - Bristol, Reading and 
Surr in in 1985 and now in 1989 is 


ey. The project 
almost completed. This r describes the RSRE 


eport 
contribution to the MMI007 project. Great Britain. (rh) 


005,688 

AD-A213 322/1/GAR PC A06/MF A01 
Norwegian Defence Research Establishment, Kjeller. 
Algorithms for Generating Computationally Simple 
Piecewise Linear Classifiers. 

a . Palm. May 89, 122p Rept no. NDRE/PUBL-89/ 
1001 


Piecewise linear classifiers constitute a group of clas- 
sifiers often used in real time pattern r nition. In 
most cases they are reliable and sufficiently fast. In 
this work, new algorithms for generating piecewise 
linear classifiers are developed, which can easi 
handle multi class problems. Using only a smail 
number of discriminant functions, ti attempt to 
create a classifier with low error rate. In brief, the con- 
cept consists of first splitting the sample space of a 
given class into two subsample spaces. The samples 
belonging to a given class which are lying in the same 
(sub)sample space are said to belong to the same sub- 
class. Next, the (sub)classes are separated using 
linear classifiers. Then, a new (sub)class is = anda 
classifier based on this splitting, is created. This proc- 
ess continues until the overall performance is not im- 
proved by further splitting. Our classifiers have been 
compared with other relevant classifiers such as 
Bayes classifier (for known distributions), Bayes classi- 
fier with estimated densities, the nearest neighbor rule 
as well as previously developed piecewise linear clas- 
sifiers. So far tests have shown that our algorithms are 
working very well. They produce fast and reliable clas- 
sifiers which in some cases have been found superior 
to the classifiers used for the comparison. Keywords: 
Cluster analysis, Monte Carlo simulation. (KR) 


005,689 
N89-29406/0/GAR 

(Order as N89-29354/2/GAR, PC sae 4 

01 

Joint Publications Research Service, Arlington, VA. 
Software Package for Clustering of Multiband 
Data. Abstract Only. 
V. V. Asmus, V. Valas, A. B. Karasev, L. Kechkemeti, 
and Y. G. Spiridonov. c18 Jan 89, 2 
In Its Jprs Report: Science and Technology. Ussr: 
Space p 26-27. Trans. into English from Issledovaniye 
Zemli Iz Kosmosa (Moscow, USSR), No. 3, May - Jun. 
1988 p 86-94. 


A description is given of a cluster analysis module that 
is a component of an adaptive automated system for 
pattern recognition in multiband aerospace images. 
The subsystem developed consists of four principal 
modules: (1) For the correction of hybrid points whose 
reflectances are produced because several classes of 
objects fall within the instrument's field of view or are 
distorted by the background; (2) For data compression 
or coarse clustering, i.e., isolating homogeneous sub- 
sets or constructing a multidimensional histogram; (3) 
For clustering per se, i.e., the iteration method, hierar- 
chical grouping and modal analysis; and (4) For cluster 
map compilation (coloring). The compression module 
is of fundamental importance because it makes it pos- 
sible to surmount the limitations relating to the use of a 
number of efficient erp Epona and associ- 
ated with large numbers of and the multidimensionality 
of remote measurements. The processing procedure 
is a sequence of algorithms. 


005,690 
N89-29407/8/GAR 
(Order as N89-29354/2/GAR, PC ae 
1 
pate rage | ————_ ey tc. gy pe 
nalysis and Recognition of Images in Radon 
Space. Abstract Onl 


3 ly. 
|. |. Bakhshiyev, V. A. Petrosyan, A. Y. Kambarov, 
and T. R. Gadzhiyeva. c18 Jan 89, 1p 

In Its Jprs Report: Science and Technology. Ussr: 
Space p 27. Trans. into English from Issledovaniye 
Zemii Iz Kosmosa (Moscow, USSR), No. 3, May - Jun. 
1988 p 95-100. 


Theoretical grounds are given for the method of 
making it possible to process images in radon space. 


Radon’s transform serves the function of reducing the 
dimensionality of the task. This in turn makes it possi- 
ble to conduct a 2-D spectrum analysis of images 
the 1-D processing of signals and considerably simpli- 
fies the hardware required. In the ining of auto- 
matic and interactive systems for the tic proc- 
essing and recognition of images the i task 
arises of choosing primary informative character- 
istics. This problem is also discussed. 


005,691 

PB90-124165/GAR PC A04/MF A01 
Helsinki Univ. of ee Cane (Finland). Lab. of 
Computer and Information Science. 

Analysis of an Associative Text Recognition 


O. Ventae. May 89, 54p ISBN-951-754-910-5, A-10 


An associative text recognition method is thoroughly 
analyzed in the paper. The method finds in a large N- 
oes network near-optimal paths that match well with 

erroneous text or sentences used as an input. The 
effects of various factors, including error probability 
per character, N-gram length, misleading of search, 
database similarity, etc., are analyzed. Optimal sug- 
gestions for the parameters of the method are also 
given. 


General 


005,692 

AD-A212 978/1/GAR PC A04/MF A01 

Naval Postgraduate School, Monterey, CA. 

Spectcation of a CSMA/CD (Carrier Sense Multi- 
Access/Collision Detection) Protocol Using 

Pe ae ne of Communicating Machines. 


jaster’s thesis. 
M. N. Lofcali. Jun 89, 55p 


This thesis gives a specification of a communication 
protocol known a s ‘Carrier Sense Multiple Access with 
Collision Detection (CSMA/CD) Medium Access Con- 
trol and Physical Layer ifications’ using Systems 
of communicati lachines and shared variables. 
This protocol is defined in the ANSI/IEEE Standard 
802.3 (using the same name). Specification has been 
analysed using a method called svstem state ey oo 
The analysis showed the protocol to be free 
deadlocks. The study concludes that CSMA/CD proto- 
col needs a better specification method. (RH) 


005,693 

AD-A212 986/4/GAR PC A03/MF A01 
University of Southern California, Marina dei Rey. In- 
formation Sciences Inst. 

Reactive Approach to Explanation. 

Research rept. 

J. D. Moore, and W. R. Swartout. Sep 89, 11p Rept 
no. ISI/RS-89-239 

Pub. in Proceedings of the International Joint Confer- 
ence on Artificial Intelligence, Held 20-25 Aug 89. 


Explanation is an interactive process, requiring a dia- 
logue between advice-giver and advice-seeker. Yet 
current expert systems cannot participate in a dialogue 
with ee these systems cannot clarify 
misunderst explanations, elaborate on previous 
explanations, or respond to follow-up questions in the 
context of the ongoing dialogue. This report describes 
a reactive approach to explanation - one that can par- 
ticipate in an ongoing dialogue and that employs feed- 
back from the user to guide subsequent explanations. 
Our system plans explanations from a rich set of expla- 
nation strategies, recording the system’s discourse 
goals, the plans used to achieve them, and any as- 
sumptions made while planning a response. This 
record provides the dialogue context the lem 
needs to respond appropriately to the user’s feedback. 
We illustrate our approach with examples of disambi- 
guating a follow-up question and producing a clarifying 
elaboration in response to a misunderstood question. 
Keywords: Natural language interfaces, Question-an- 
swering systems. (KW) 


005,694 

AD-A213 057/3/GAR PC A03/MF A01 
Defence and Civil Inst. of Environmental Medicine, 
Downsview (Ontario). 





gg Another Step Toward the Paperless 
p. 
Master’s thesis, 
D. A. Kellett. Jun 89, 80p 
The original ideal of a Paperless Ship is a clear, con- 
cise, strategy statement that mandates paper reduc- 
tion and office automation on ships. Its intent is to alle- 
viate combat units of the serious limitations imposed 
paper. Nevertheless, paper eradication is not desir- 
le per se. Rather, what is important is to develop a 
library of knowledge, electronically stored for ship- 
board use. This thesis shows how using H ext for 
information retrieval fills a gap between MIS and Deci- 
sion Support for unstructured problem om By im- 
ST the Boiler Water Feedwater Test and 
reatment Manual, Volume 1 in Hypertext using 
GUIDE and low-end Personal Computers, this thesis 
demonstrates that electronically stored documents 
capture efficiencies not possible in hardbound text. 
Whether or not Hypertext can successfully elimate all 
paper is arguable, but irrelevant. This thesis demon- 
strates that for the user interface, Hypertext is a desir- 
able retrieval system because it is simple, and friendly, 
and has a familar look and feel. 


005,695 

AD-A213 240/5/GAR PC A02/MF A01 
Rut - The State Univ., New Brunswick, NJ. Center 
for rt Systems Research. 

Empirical Analysis and Refinement of Expert 
System Knowledge Bases. 

Quarterly rept. 

S. M. Weiss, and C. A. Kulikowski. 31 Aug 89, 9p 
Contract N00014-87-K-0398 


Knowledge base refinement is the modification of an 
existing expert system knowledge base with the osc 
of localizing specific weaknesses in a knowledge 

and improving an expert system’s performance. Sys- 
tems that automate some aspects of knowledge base 
refinement can have a significant impact on the related 
problems of knowledge base acquisition, mainte- 
nance, verification, and learning from experience. The 
SEEK system was the first expert system framework to 
integrate large-scale performance information into all 
phases of knowledge base development and to pro- 
vide automatic information about rule refinement. A re- 
cently developed successor system, SEEK2(Ginsberg, 
Weiss, and Politakis 88) significantly expands the 
scope of the original system in terms of generality and 
automated capabilities. The investigators expect to 
make significant progress in automating empirical 
expert system techniques for knowledge acquisition, 
knowl base refinement, maintenance and verifi- 
cation. The investigators will demonstrate a rule refine- 
ment system in an application of the diagnosis of com- 
plex equipment failure: computer network trouble- 
shooting. (kr) 


005,696 

DE89015618/GAR PC A07/MF A01 
Lawrence Livermore National Lab., CA. 

Computer Science Research. Computation Direc- 
torate. 

Progress rept. 

M. J. Durst, and K. F. Grupe. 1988, 138p UCID- 
20664-88 


Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
a Original copy available until stock is exhaust- 


This report contains short papers in the following 
areas: large-scale scientific computation; parallel com- 
puting; general-purpose numerical algorithms; distrib- 
uted operating systems and networks; knowledge- 
based systems; and technology information systems. 


005,697 
PATENT-4 853 771 
Department of the Navy, Washington, DC. 
Robotic Vision System. 

Patent. 

N. M. Witriol, W. H. Brumage, and D. H. Cowling. 


Not available NTIS 


Filed 8 Apr 88, patented 1 Aug 89, 9p AD-D014 246/ 
3, PAT-APPL-7-179 327 

Supersedes PAT-APPL-7-179-327. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A Robotic Vision System for real time operation has 
been developed, based on a luminous fiduciary code 


located upon a robot and an object the robot is to op- 
erate on. The luminescent code, when irradiated, 
locate the position of the object relative to the robot 
thus allowing placement of the fiduciary codes, on the 
object and the robot, into a predetermined desired po- 
OK a orientation. Keywords: Patent, PAT-CL-358- 


005,698 

PB90-116401/GAR PC E03/MF A01 
Centrum voor Wiskunde en Informatica, Amsterdam 
(Netherlands). 

Different Notions of Uncertainty in Quasi-Probabi- 
listic Models. 

L. C. van der Gaag. c1988, 16p CWI-CS-R8847 


In the early years of the research into plausible reason- 
ing, several quasi-probabilistic models for handling un- 
certainty in rule-based expert systems were proposed. 
The models were sana gy | feasible but could 
not be justified mathematically. Although current re- 
search in this subarea of artificial intelligence concen- 
trates on the development of mathematically sound 
models. The paper shows that two of these models 
model different notions of uncertainty. Furthermore, it 
discusses the difference in the interpretation and ap- 
plication of production rules in the respective models. 
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005,699 

PATENT-4 847 817 Not available NTIS 
Department of the Navy, Washington, DC. 

Broadband Sonar Signal Processor and Target 
Recognition System. 

Patent. 

W. W. Au, and D. W. Martin. Filed 31 Dec 87, 
patented 11 Jul 89, 9p AD-D014 217/4, PAT-APPL- 
7-140 189 

Supersedes PAT-APPL-7-140 189. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


Target discrimination involves processing of sonar 
echoes in the time-domain and using features of the 
targets that the human auditory system uses (time sep- 
aration and amplitude of echo highlights). Known tar- 
gets are placed in the water and ensonified by multiple 
broadband transient signals. Echoes from each of the 
known targets have time-domain feature data extract- 
ed and stored to construct a library of known target 
features. Unknown targets echoes of transmitted mul- 
tiple broadband transient signal are received and time- 
domain feature data is extracted from these. A com- 
parison of the unknown target echo features with the 
known target echo features provides a discrimination 
a HD’ unknown target echoes. Keywords: Patents. 


Electromagnetic & Acoustic 
Countermeasures 


005,700 

AD-A212 888/2/GAR PC A11/MF A02 
Ohio State Univ., Columbus. Dept. of Electrical Engi- 
neering. 

Performance Analysis of Large Adaptive Sidelobe 
Canceller Arrays with Reused Elements. 

Final rept. 

J. ae and R. T. Compton. Jun 89, 228p Rept no. 
719111-1 

Contract N00014-87-K-2011 


This r considers adaptive sidelobe canceller 
arrays (SLCs) in which the mainbeam and auxiliary sig- 


005,702 
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nals are obtained from the same set of elements. The 
SLC with element reuse is different from the conven- 
tional SLC in that thermal noise components of the 
mainbeam and auxiliary signals are correlated. This 
correlation causes sidelobe degradation when the 
number of degrees of freedom exceeds the number 
necessary to cancel a given jammer scenario. The 
equations for a general planar array with an arbitrary 
signal scenario are first formulated. These equations 
are then used to examine array lormance with dif- 
ferent auxiliary configurations. Both auxiliaries form 
from a single array element and auxiliaries form from 
subarrays of elements are studied. Various auxiliary 
configurations are investigated to determine how the 
auxiliaries should be chosen to provide good cancella- 
tion of multiple jammers while retaining low sidelobes 
in the mainbeam. It is shown that eS 
auxiliaries may result in serious SLL degradation 
whenever there are extra bm pe of freedom. This 
degradation can be overcome by using subarray auxil- 
iaries that satisfy an orthogonality condition on their 
patterns. Excellent cancellation and sidelobe level per- 
formance can be attained with small subarrays chosen 
to satisfy this orthogonaitiy condition. (RRH) 


005,701 

AD-A212 952/6/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 

Electronic Warfare: Reliable Equipment Needed to 
Test Air Force’s Electronic Warfare Systems. 

Aug 89, 27p Rept no. GAO/NSIAD-89-137 


The Air Force equips its tactical aircraft with electronic 
warfare systems such as the ALR-56A radar warning 
receiver and the ALQ-135 jammer. The receiver alerts 
the pilot that the airplane is being tracked by enemy 
radar and the jammer transmits electronic signals to 
deceive enemy radars. The combat readiness of tacti- 
cal aircraft and the capability to sustain combat oper- 
ations has been impaired because of faulty and unreli- 
able test equipment used to identify malfunctions in 
electronic warfare systems. The Air Force has not ad- 
hered to policies requiring that test equipment be de- 
veloped and deployed simultaneously with electronic 
warfare systems. To —_ the warfare systems as 
quickly as possible, the Air Force has not taken steps 
to assure that the electronic warfare system can be 
adequately maintained in an operational environment. 
The Air Force’s strategy may result in additional cost 
and will continue to place combat readiness at risk. In 
addition, the Air Force cannot perform its maintenance 
functions without relying extensively on civilian con- 
tractor technical assistance, which might not be avail- 
able during combat operations. (RRH) 
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005,702 

AD-A213 224/9/GAR PC A06/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Engineering. 

Preliminary Study on the Use of the Ultraviolet Ex- 
haust Plumes of the ICBMS for Launch Detection. 
Master’s thesis. 

S. D. Williams. Nov 86, 122p Rept no. AFIT/GSO/ 
ENP/86D-3 


The purpose of this thesis was to conduct preliminary 
research in to the use of the ultraviolet plumes of 
ICBMs for launch detection. The thrust of ths research 
was in an effort to exploit the middle UV (200-300 nm) 
for launch detection and possible tracking. Specifical- 
ly, this thesis reviewed the current open literature on 
the UV signatures of, CBMs, current ultraviolet back- 
ground data, the state of UV detector technology, and 
simple sensor design considerations. From these in- 
vestigations a baseline sensor system was assumed 
which was compatible with existing technology. Using 
the baseline sensor system, representative target in- 
tensities and background radiances, first order signal- 
to-noise calculations were performed. The results of 
these calculations revealed that the current state of 
UV detector technology and the magnitude of repre- 
sentative plume intensities are sufficient to allow for 
ICBM detection from a Coes pacman sensor 
system. However, because of the UV target signal ab- 
sorption by the ozone layer, adequate SNR can not be 
maintained below approximately 49-50 km. these re- 
sults indicate that further study into this problem is 
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warranted and several recommendations are included 
for consideration. (KR) 


Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Time and Frequency Div. 
Coherent Tunable Far Infrared Radiation. 
Final rept. 
D. A. Jennings. 1989, 3p 
Contracts NASW-15, NASW-047 
Sponsored by National Aeronautics and Space Admin- 
istration, Washington, DC. 
Pub. in Applied Physics B 48, p311-313 1989. 


Tunable, cw, far infrared (FIR) radiation has been gen- 
erated by nonlinear mixing of radiation from two CO2 
lasers in a metal-insulator-metal (MIM) diode. The FIR 
difference-frequency power was radiated from the 
MIM diode antenna to a calibrated indium antimonide 
bolometer. Two-tenths of a microwatt of FIR power 
was generated by 250 mW from each of the CO2 
lasers. Using the combination of lines from a wave- 
iuide CO2 laser, with its larger tuning range, with lines 
m CO2, N20, and CO2 isotope lasers promises 
complete coverage of the entire far infrared band from 
100 to 5000 GHz (3-200/cm) with stepwise-tunable cw 
radiation. 


Nuclear Explosion Detection 


005,704 

AD-A213 305/6/GAR PC A04/MF A01 
— Univ., Storrs. Dept. of Geology and Geo- 
physics. 

Effects of a Descending Lith eric Slab on Yield 
Estimates of Underground Nuclear Tests. 
Semi-annual rept. no. 1, 8 Mar-7 Sep 88. 

V. F. Cormier, and W. Kim. 28 Feb 89, 53p AFGL- 
TR-89-0085 

Contract F19628-88-K-0010 


A method for computing seismic wavefields in a high 
frequency approximation is proposed based on the in- 
tegration of the kinematic ray tracing equations and a 
new set of differential equations for the dynamic prop- 
erties of the wavefront, which we call the vicinity ray 
tracing equations. These equations are directly ob- 
tained from the Hamiltonian of a ray in ray centered 
coordinates, using no paraxial approximations. This 
system is comparable to the standard dynamic ray 
tracing system, but it is specified by fewer equations (4 
versus 8 in three-dimensions) and only requires the 
specification of velocity and its first spatial derivative 
along a ray. The vicinity ray tracing equations define 
the locus of a ray in the neighborhood of the central 
ray. The path of the vicinity ray is predicted using prop- 
erties of the medium along the vicinity ray rather than 
properties of the medium along the central ray. Gaus- 
sian beams are defined by assigning a Gaussian distri- 
bution of amplitude to each central ray. The width of 
the Gaussian is taken to be the Fresno! volume sur- 
rounding the central ray, estimated from the frequency 
and the distance of the vicinity ray from the central ray. 
Because no paraxial approximations are made, the su- 
perposition of the Gaussian beam defined from vicinity 
rays will exhibit a much slower breakdown in accuracy 
as the scale length of the medium given by v/Delta v 
approaches the beamwidth. Since second spatial de- 
rivatives of velocity are not required by the new tech- 
nique, parameterization of the medium is simplified, 
and reflection and transmission of beams can be cal- 
culated by applying Snell’s law to both vicinity rays and 
central rays. Keywords: Hamiltonian functions. (JHD) 


Optical Detection 


005,705 

AD-A213 314/8/GAR PC A05/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Efficient Detection of Small Moving Objects. 
Technical rept. 

P. L. Chu. 21 Jul 89, 81p TR-846, ESD-TR-89-104 


A signal processing problem encountered with many 
sensor systems having a wide field-of-view is detection 
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of small, unresolved objects moving in a straight line 
amid stationary clutter. The wide field-of-view com- 
bined with the need to accurately pinpoint object posi- 
tions imply that these sensors must have hundreds of 
thousands of samples in their output. To process this 
amount of data in a timely fashion, computationally ef- 
ficient algorithms are a necessity. In this report, a com- 
putationally efficient set of algorithms is described for 
detecting satellites, meteorites, and other moving ob- 
jects using data from an optical tel charge-cou- 
pled device (CCD) focal plane in the MIT Lincoln Labo- 
ratory Demonstration Surveillance System (DSS). The 
trade-off of reduced detection sensitivity for lower 
computational cost in the algorithm is quantitatively 
discussed. Major techniques employed are: 1. Sample 
normalization by temporal mean and standard devi- 
ation to suppress clutter, 2. Maximum value projection 
to reduce the dimensionality of the data; 3. A two- 
stage matched filter detector which first nominates 
and then confirms signal candidates, and 4. Two-di- 
mensional binary velocity filtering. The techniques 
should have practical application to other wide field-of- 
view sensors where moving object detection is impor- 
tant. (RRD) 


Radiofrequency Detection 


005,706 

AD-A213 118/3/GAR PC A06/MF A01 
Systems Engineering, Inc., Greenbelt, MD. 
Stochastic Modelling of EM (Electromagnetic) 
Scattering from Foliage. 

Final rept. Sep 85-Oct 88. 

G. L. Blankenship. Mar 89, 112p RADC-TR-89-22 
Contract F19628-85-C-0180 


This project focused on the development and evalua- 
tion of analytical methods for the description of scat- 
tering and absorption of electromagnetic radiation by 
dense foliage. The key consideration has been the de- 
scription of multiple scattering processes in a random 
medium. Three different techniques for the description 
of micro: ic scattering processes are discussed in 
this report. The T-matrix approach to multiple scatter- 
ing represents the field at an individual scattering 
center in terms of an equivalent field produced by the 
other scatterers. It supports several natural approxi- 
mations for this equivalent field which take multiple 
scattering processes into account at various levels of 
detail. The Coherent Potential Approximation is devel- 
oped in detail. The homogenization method is a tech- 
nique for the derivation of an equivalent representation 
of the scattering process in terms of an asymptotic 
analysis of Maxwell’s equations in the limit as the sep- 
aration between the scattering centers approaches 
zero. Bounds for the effective parameter representa- 
tions are also discussed. Scattering from foliage cov- 
ered terrain on a macroscopic scale is treated by using 
the approximations to develop effective media repre- 
sentations of the foliage. These are used in combina- 
tion with an analytical methodology based on the 
method of smoothing perturbation to treat the foliage 
as an interface region with a very rough boundary. 
Keywords: Radar scattering; Radar clutter. (JHD) 


005,707 
AD-A213 158/9/GAR 
Naval Ocean Systems Center, San Diego, CA. 


PC A03/MF A01 


Specification for Radar Free-Space Detection 

— and Free-Space Intercept Range Calcula- 
s. 

Final rept. Jan-Jun 89. 

C. P. Hattan. Jul 89, 27p Rept no. NOSC/TD-1598 


General-purpose utility programs have been devel- 
oped to calculate the free-space ranges of a pulse 
radar and an Electronic Support Measure (ESM) re- 
ceiver. These utility programs are written in ANSI For- 
tran. The radar utility program allows the user to calcu- 
late radar free-space — for arbitrary radar cross- 
sections, for any probability of detection between 0.1 
and 0.9, and for any probability of false alarm between 
10 to the 12th power and 10 0.0001. A similar program 
to calculate the free-space intercept range for ESM re- 
ceivers allows the user to input receiver sensitivity, 
transmitted power, and transmitter antenna gain to 
obtain a free-space intercept-range value. These pro- 
grams are subroutines of simple driver programs the 
user can modify. The programs, as provided, will 
prompt the user to provide specific input values, and 
will print a list of the input values as well as the calcu- 


lated free-space range value at the conclusion of the 
calculation of that range value. The equivalent one- 
way free-space path loss for isotropic antennas at the 
free-space range is also provided. This path loss value 
can be used with transmission-loss codes or diagrams 
to assess actual electromagnetic system performance 
in areal world environment. (RH) 


005,708 
N89-29597/6/GAR 
Aeritalia S.p.A., Turin (Italy). 
New Perspective on Radar Cross Section Meas- 
urement System. 

B. Audone, A. Delogu, and F. Furini. 1989, 13p ETN- 
89-95196 

Original Contains Color Illustrations. 


PC A03/MF A01 


The radar cross section (RCS) measurement system is 
studied. The performance criteria, the instrumentation 
required, and the signal processing techniques to take 
out unwanted signals are included. A radar image 
technique for the reconstruction of the radar reflectiv- 
ity functions of a target along the two directions of 
range and cross range is presented. A reduction of the 
image blurring is obtained with a software data interpo- 
lation procedure. The use of pulsed front end radar, 
techniques of image resolution, and RCS reconstruc- 
tion of a large target, are discussed. 


General 


005,709 

AD-A212 976/5/GAR PC A03/MF A01 
Woods Hole Oceanographic Institution, MA. 

Optimal Source Localization and Tracking Using 
Arrays with Uncertainties in Sensor Locations. 
Technical rept. 

M. Segal, and E. Weinstein. Aug 89, 43p Rept no. 
WHOI-89-32 


We develop a computationally efficient iterative algo- 
rithm for source localization and tracking using active/ 
passive arrays with uncertainties in sensor locations. 
We suppose that the available data consist of time 
delay, or differential time delay, measurements of the 
signal wavefront across the array. We consider a gen- 
eral scenario in which the array uncertainties may be 
correlated in time and in space. The proposed algo- 
rithm is optimal in the sense that it converges mono- 
tonically to the Maximum Likelihood (ML) estimate of 
the source trajectory parameters. In the case of multi- 
ple sources, the algorithm makes an essential use of 
the information available from all sources to reduce 
the array uncertainties (the so-called array calibration) 
and thus to improve the localization accuracy of each 
signal source. We also derive new expressions for the 
log-likelihood gradient, the Hessian, and the Fisher’s 
information matrix, that may be used for efficient imple- 
mentation of gradient based algorithms, and for as- 
sessing the mean square error of the resulting ML pa- 
rameter estimates. (RRH) 
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005,710 

AD-A212 977/3/GAR PC A05/MF A01 
Naval Postgraduate School, Monterey, CA. 

Wire Grid Modeling of the Linear Tapered Slot An- 
tenna. 

Master’s thesis. 

D. K. Miller. Jun 89, 90p 


The linearly Tapered Slot Antenna (LTSA) has been 
the subject of considerable study and experimentation. 
Accurate theoretical models base on the Method of 
moments (MOM) have been developed to study the 
radiation characteristics of this antenna. however, 
these models are limited due to the great amount of 
Central Processing Unit (CPU) time required to obtain 





the solution. Employing the Numerical Electromagne- 
tics Code (NEC) an accurate wire-grid model of the 
LTSA is developed here in order to reduce the CPU 
time needed to obtain the solution. Numerical results 
are presented for the radiation pattern and compared 
with experimental results of the actual planar —— 
to validate the model and optimize the wire-grid. Once 

the model has been optimized, effects of variable 
design parameters on radiation pattern are studied. 
Conclusions are made nor optimum designs for 
the LTSA. Theses. (RRH 


005,711 

N89-29552/1/GAR PC A03/MF A01 
Materials Research Labs., Ascot Vale (Australia). 
— Absorbing Materials: Mechanisms and Mate- 


rial 
K. Gaylor. cFeb 89, 36p MRL-TR-89-1, AR-005-686 


An introduction is given to the theoretical basis for the 
design of radar absorbing materials (RAM) with em- 
phasis age on techniques for modifying material 
properties to give the desired performance. These 
techniques include additives in the form of scatters, 
loops, antennae and graded absorbers. A brief survey 
of the more common types of commercially available 
radar absorbing material is given. Experimental meth- 
ods teed measuring and testing these materials are de- 
scribed. 


005,712 
N89-29617/2/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 


A01) 
Marconi Co. Ltd., Chelmsford ee. 
TDS-6 KA-Band Ground Station Antenna. 
R. J. Muir, and J. M. Griffin. cMay 89, 7p 
In Esa, Olympus Utilization Conference p 81 -87. 


The design and development of the TDS-6 transport- 
able ground station antenna is described. The ciose 
relationship between the mechanical and RF engineer- 
ing is illustrated by discussion of the conceptual proc- 
ess which led to the final design of the major compo- 
nents. The construction methods used for the reflector 
and trailer/mount are described and a synopsis of the 
test results are presented. 


005,713 
N89-29618/0/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 


A01) 
INISEL, Torrejon de Ardoz (Spain). 
Reflector Manufacturing of TMS-6. 
J. A. Ruizdelarbol, and R. Guixa. cMay 89, 8p 
In Esa, Olympus Utilization Conference p 89-96. 


The structure of the 20/30 GHz TMS-6 ground station 
are described. The manufacturing techniques used in 
order to achieve the required surface tolerances (0.2 
mm RMS) are described. The welding of aluminum 
plates to make the reflectors and the subsequent mill- 
ing process are described 


Circuits 


005,714 

N89-29699/0/GAR PC A03/MF A01 
Grenoble-1 Univ., Saint-Martin d’Heres (France). Lab. 
Techniques de |’Informatique, Mathematiques, Microe- 
lectronique et Microscopie Quatitative. 

New Testing E q for SMT (Surface Mounted 
Technology) inted Circuit) Boards. 

L. Balme, A. Mignotie J. Monari, P. Pondaven, and 
C. Vaucher. Jun 88, 12p IMAG-RR- 734-1, ETN-89- 


The problems created by surface mounted technology 
(Ss in the field of printed circuit board (PCB) testing 
are addressed. A device for testing the new surface 
mounting boards which allows for a resolution of 0.1 
mm is presented. The device is able to detect and 
identify opens and shorts on both sides of the PCB, 
simultaneously, in a few seconds with 4,000 non-multi- 
plexed test points per side. Details of the software and 
hardware involved in making the testing device are 
outiined. The device has CAD/CAM links, a PCB 
io display and a high system integration (reliabli- 


PC A03/MF A01 
echnology Centre, 


Boards 
B. D. Dunn, and 
STR-229 


The evaluation of five different printed-circuit boards 
— pe coe with tin-lead fused alloy, is reported. 
conductor surfaces on PCBs can a — 
of opographical features. Surfaces must 
cine. PCBs disposition with unusual grainy = 
tures is difficult. Workmanship standards of undesir- 
able surface finishes are provided. They are compared 
with destructive solderability and metallographic tests. 
Tin-lead platings with a grain size or composition 
markedly different from the eutectic are unsuitable for 
fusing. Attempts to improve a poor surface finish by 
multiple fusing operations are unacceptable. 


Various 
. H. Kaldeich. Feb 89, 33p ESA- 
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005,716 
PAT-APPL-7-411 752/GAR 
: : 


er. 

Patent Application. 

W. J. Skudera, and C. E. Konig. Filed 25 Sep 89, 14p 
AD-D014 240/6 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Wide band and narrow band Chirp-Z channels are 
interfaced to enhance signal analysis resolution for the 
signal's individual component waveforms over a wide 
signal bandwidth. The frequency characteristic of a se- 
lected component waveform is matched to the sweep- 
ing local oscillator and filter frequency parameters of 
the narrow band channel in accordance with the rela- 
tive position occupied by the frequency characteristic 
of the selected component waveform in the frequency 
segregated time domain of said wide band channel. In 
one preferred embodiment, a mixer and a voltage con- 
trolled oscillator are utilized to accomplish the frequen- 
cy matching and in another embodiment, a band-pass 

filter precisely defines the bandwidth of the selected 
component waveform. For still another embodiment, 
the voltage input to the voltage control oscillator is 
controlled in accordance with the difference in fre- 
quency between the selected component waveform 
an on narrow band channel. Patent applications. 


005,717 

PATENT-4 849 925 Not available NTIS 

Department of the Navy, Washington, DC. 

Maximum E: Deconvoiver Circuit Based on 

Neural Net Principles. 

Patent. 

M. C. Peckerar, and C. R. Marrian. Filed 15 Jan 88, 

lenge “ Jul 89, 8p AD-D014 222/4, PAT-APPL- 
-144 14 

Supersedes PAT-APPL-7-144 141, AD-D013 819. 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

patent available Commissioner of Patents, Washing- 

ton, DC 20231 $1.50. 


Disclosed are two modifications of the Tank-Hopfield 
circuit, each of which enables the deconvolution of a 
signal in the presence of noise. In each embodiment, 
the Tank-Hopfield circuit is modified so that the equa- 
tion for total circuit energy reduces to one term repre- 
senting convolution and another information theoretic 
(or Shannon) entropy. Thus, in finding its global mini- 
mum energy state, each modified circuit inherently 
identifies an optimal estimate of a deconvoluted input 
signal without noise. Patents. (RRH) 


005,718 

PB90-117854 Not available NTIS 

National Bureau of Standards (NEL), Boulder, CO. 

Electrosystems Div. 

be mos —- Audio-Frequency AC 
— 


Final rep 

N. M. Cidham, P. S. Hetrick, and X. Zeng. 1989, 4 
Sponsored by Instrumentation and Measurement 

ciety (IEEE), New York. 

Put, in IEEE (Institute of Electrical and Electronics En- 
gineers) Transactions on Instrumentation and Meas- 
urement 38, n2 p368-371 Apr 89. 


005,721 


ELECTROTECHNOLOGY 
Electromechanical Devices 


A transportable ac voltage source is described, in 
which sinusoidal signals are synthesized digitally in the 
audio-frequency range. The rms value of the output 
waveform may be calculated by measuring the dc level 
of the individual steps used to generate the waveform. 
The uncertainty of the calculation at the 7-V level is 
typically less than +/-5 ppm from 60 Hz to 2 kHz and 
less than +/-10 ppm from 30 Hz to 15 kHz. 


005,719 


PB90-852583/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 


Digital Phase Locked Loops. January 1975-No- 
vember 1989 (Citations from the INSPEC: Informa- 


Rept. for Jan 75-Nov 89. 
Nov 89, 114p 


This bibliography contains citations concerning the im- 
plementation, design, hardware, performance im- 
provements, models, and analysis of digital phase 
locked loops. Stability, jitter, pull-in range and pull-in 
delay are discussed. Applications of digital phase 
locked loops in modems, packet videc systems, demo- 
dulators, line equalizers, disc drives, echo cancella- 
tion, network synchronization, lasers, transceivers, fre- 
quency synthesis, power systems, mobile radio, digital 
recording, and motor controllers are examined. (Con- 
fet) 218 citations fully indexed and including a title 
ist. 


005,720 


PB90-852591/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 
Integrated Circuits: CMOS and Bipolar Technolo- 
gy. August 1983-September 1989 (Citations from 
the Ei Engineering Meetings Database). 

Rept. for Aug 83-Sep 89. 

Nov 89, 5ip 


This bibliography contains citations of conference pro- 
ceedings concerning the design, application, fabrica- 
tion, and performance of integrated circuits construct- 
ed by using bipolar and CMOS technologies. By inte- 
grating the two technologies, integrated circuits with 
higher speed, higher densities, and lower power con- 
sumption are created. Applications in static random 
access memories, dynamic random access memories, 
gate arrays, VLSI, signal processors, and print head 
drivers are presented. (Contains 84 citations fully in- 
dexed and including a title list.) 


Electromechanical Devices 


005,721 


DE89012663/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 
Varistor-Particle Lightning Arrestor Connector 
Performance Under Simulated Extreme Lightning 
Currents. 

R. J. Fisher, and J. G. Kostas. 1989, 6p SAND-88- 
3470C, CONF-8909124-2 

Contract AC04-76DP00789 
International conference on lightni 
tricity, Bath (UK), 26-28 Sep 1989. 
partment of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


and static elec- 
sored by De- 


Varistor-particle lightning arrestor connectors have 
been tested under simulated lightning currents of peak 
amplitude up to 185 kA. Each connector was attached 
to a circuit of representative interest, in which currents 
were measured at various points. These currents were 
reproduced in post-test circuit modeling, during which 
voltages were determined throughout the circuit and 
response sensitivity to statistical variations in post- 
breakdown contact-arc voltage was demonstrated. In 
all cases, resultant downstream circuit voltages were 
well below the 1500-V criterion. 6 refs., 10 figs., 3 tabs. 
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005,722 
N89-296 15/6/GAR 

(Order as N89-29599/2/GAR, PC —o 
Standard Telephones and Cables Ltd., Paignton (Eng- 


land). 

80 W, 29 Ghz TWT (Traveling Wave Tubes) Ampilifi- 
er for Satellite Communications Ground Stations. 
J. Willard, S. R. Paatz, and G. J. Milner. cMay 89, 6p 
In Esa, Olympus Utilization Conference p 67-72. 


A helix traveling wave tube amplifier developed by 
Standard Telephones and Cables Electron Tubes Divi- 
sion yond for satellite communications is de- 
scribed. rated power is 80W at 50dB gain over 
the frequency range 27.5 to 30 GHz. The salient 
design features of the three units, traveling wave tube, 
power supply and cooling module, are described and 
measurements of the key parameters are presented. 
The amplifier represents a considerable advance in 
helix traveling wave tube a technology. The 
power supply incorporates logic features which allow 
the tube to self program the required operating vol- 
tages. Considerable attention is given to the require- 
ments of electromagnetic compatibility and noise per- 
formance. 


Optoelectronic Devices & Systems 


005,723 

AD-A213 128/2/GAR PC A03/MF A01 
Micro-Optics Technologies, Inc., Middleton, WI. 
Current Injection Pumping of Organic Light Emit- 
ters. 


Final contractor rept. 

J. C. Buchholz, J. P. Stec, and M. C. Schutte. 28 Sep 
89, 26p Rept no. MOT-0001AF 

Contract N00014-88-C-0516 


The use of thin films of phthalocyanines as current 
pumped light emitters was investigated. The growth of 
phthalocyanine films in a stacked ring crystal structure 
offers the potential for introduction of electronic struc- 
ture modulation in the film which could lead to charge 
carrier confinement and resultant optical emission. He- 
teroepitaxial stacked ring crystal structures could only 
be grown to a film thickness of 5 nanometers however. 
The metal phthalocyanines studied for this growth in- 
cluded copper, magnesium, iron, zinc, fluorochromium, 
sodium, dichlorosilicon and dilithium. Exposure of or- 
dered films to dopant gases of iodine and bromine af- 
fected the crystal structure of the films. The modulated 
film structures grown did not exhibit fluorescence upon 
current injection. These films could not be grown in the 
heteroepitaxial, stacked ring crystal structure which is 
critical to achieve novel electronic structure modula- 
tion. The use of ion beam assist to enhance formation 
of cofacially joined SiPcO film growth is suggested as a 
way to enhance heteroepitaxial film growth to greater 
thickness. These materials are being studied because 
of their potential as light emitting diodes and laser 
diodes tunable by chemical means. Devices of these 
materials are anticipated to have application as inte- 
grated optical components. Keywords: Semiconductor 
device. (AW) 


005,724 

AD-A213 376/7/GAR PC A05/MF A01 
San Diego State Univ. Foundation, CA. 

I rated Optoelectronic Receivers. 

Final rept. Jul 87-Jul 88. 

S. R. Forrest. Aug 89, 79p NOSC-TD-1631 

Contract N66001-85-D-0203 


Described here is the first phase of a 3-year program 
for the fabrication of highly sensitive, monolithically in- 
tegrated optical receivers for fiber optic communica- 
tion systems operating in the 1.3- to 1.55 micrometer 
range. The significant progress in this work has been 
the growth, by liquid phase epitaxy, of high purity, high 
uniformity In(0.53) Ga(0.47). As layers suitable for pho- 
todiode and FET applications, fabrication of a very low 
dark current, low capacitance In(J.53) GaO(0.47) As p- 
i-n photodiode. identification, and complete analysis of 
In(0.53) Ga(0.47) As and InP self-aligned JFET struc- 
tures. The result is that In(0.53) Ga(0.47) As is identi- 
fied as the material which is preferable for use in inte- 
grated receivers, and the fabrication of a discrete 
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In(0.53) Ga(0.47) As JFET. The progress of this re- 
search effort should be continued over the next 2 
years such that the initial goals of a fully integrated, 
high sensitivity receiver can be realized. Multimedia 
report, Naval document. (rrh) 


005,725 
DE89016302/GAR PC A02/MF A01 
Lawrence Berkeley Lab., CA. 

—e of GaAs/Si/GaAs heterointer- 


S. 

Z. Liliental-Weber, and R. P. Mariella. Jun 89, 7p 
LBL-27498, CONF-890426-25 

Contract AC03-76SF00098 

Spring meeting of the Materials Research Society, San 
Diego, CA (USA), 24-28 Apr 1989. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Transmission electron microscopy of GaAs grown on 
Si for metal-semiconductor-metal photodetectors is 
presented in this paper. Two kinds of samples are 
compared: GaAs grown on a 15 angstrom Si epilayer 

rown on GaAs, and GaAs grown at low temperature 
300 C) on Si substrates. It is shown that the GaAs 
epitaxial layer grown on thin Si layer has reverse polar- 
ity to the substrate (antiphase relation). Higher defect 
density is observed for GaAs grown on Si substrate. 
This higher defect density correlates with an increased 
device speed, but with reduced sensitivity. 8 refs., 9 
figs. 


005,726 

PAT-APPL-7-369 403/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

Field Induced Gap Infrared Detector. 

Patent Application. 

C. T. Elliott. Filed 21 Jun 89, 27p N89-28796/5, 
NASA-CASE-NPO-17526-1-CU 

Contract NAS7-918 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A tunable infrared detector which employs a vanishing 
band gap semi-metal material provided with an in- 
duced band gap by a magnetic field to allow intrinsic 
semiconductor type infrared detection capabilities is 
disclosed. The semi-metal material may thus operate 
as a semiconductor type detector with a wavelength 
sensitivity corresponding to the induced band gap in a 
preferred embodiment of a diode structure. Preferred 
semi-metal materials include Hg(1-x)Cd(x)Te, x is less 
than 0.15, HgCdSe, BiSb, alpha-Sn, HgMgTe, 
HgMnTe, HgZnTe, HgMnSe, HgMgSe, and HgZnSe. 
The magnetic field induces a band gap in the semi- 
metal material proportional to the strength of the mag- 
netic field allowing tunable detection cutoff wave- 
lengths. For an applied magnetic field from 5 to 10 
tesla, the wavelength detection cutoff will be in the 
range of 20 to 50 micrometers for Hg(1-x)Cd(x)Te 
alloys with x about 0.15. A similar approach may also 
be employed to generate infrared energy in a desired 
band gap and then operating the structure in a light 
emitting diode or semiconductor laser type of configu- 
ration. 


005,727 

PAT-APPL-7-372 961/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 

Multiband Photoconductive Detector Based on 
Layered Semiconductor Quantum Wells. 

Patent Application. 

S. G. Bishop, and B. V. Shanabrook. Filed 29 Jun 
89, 20p AD-D014 232/3 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A multiband photoconductive detector and method for 
simultaneously and separately detecting and distin- 
guishing light or radiation from a large number of differ- 
ent wavelength bands is disclosed. The multiband 
photoconductive detector comprises a plurality of low 
energy gap semiconductor layers of preselected pro- 
gressively decreasing thicknesses of a first material, a 
plurality of high energy gap semiconductor layers of a 
second material interleaved with the plurality of low 
energy gap semiconductor layers, and a plurality of 
Pairs of electrical contacts respectively applied to the 
plurality of low energy gap semiconductor layers and 
adapted to respectively receive associated bias vol- 
tages to enable the plurality of low energy gap semi- 


conductor layers to constitute a corresponding plurali- 
ty of separate photoconductive detectors with a prese- 
lected plurality of different wavelength bands. Key- 
words: Patent applications. (JHD) 


005,728 

PATENT-4 818 661 Not available NTIS 
Department of the Navy, Washington, DC. 

Method for Fabricating Thin Film Metallic Meshes 
for Use as Fabry-Perot Interferometer Elements, 
Filters and Other Devices. 

Patent. 

C. J. Taylor, J. Grossman, J. Fischer, H. A. Smith, 
and M. C. Peckerar. Filed 21 Jul 87, patented 4 Apr 
89, 11p AD-D014 236/4, PAT-APPL-7-079 962 
Supersedes PAT-APPL-7-079-962, AD-013 460. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A method of fabricating a free-standing wire mesh grid 
pattern having a smooth, flat surface is disclosed. A 
thermal oxide is selectively applied to front and back 
sides of a silicon substrate. A central portion of the 
oxide on the back side is removed. A resist layer is 
applied onto the oxide on the front side of the sub- 
strate. A resist mesh pattern with a border encompass- 
ing that resist mesh pattern is lithographically devel- 
oped on the resist layer. Chrome and gold layers are 
sequentially deposited onto the border and into the 
resist mesh pattern to create a wire mesh pattern 
within the resist mesh pattern. The resist layer, includ- 
ing the developed resist mesh pattern, is removed to 
expose the wire mesh pattern from the front side of the 
substrate. A nickel layer is deposited over the gold 
layer to developed a wider wire mesh pattern. A 
second gold layer is then deposited over the nickel 
layer to form a wire mesh grid pattern composed of 
chrome, gold, nickel and gold layer. Patents. (JES) 


005,729 

PATENT-4 819 064 Not available NTIS 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

Television Monitor Field Shifter and an Opto-Elec- 
tronic Method for Obtaining a Stereo image of Op- 
timal Depth Resolution and Reduced Depth Distor- 
tion on a Single Screen. 

Patent. 

D. B. Diner. Filed 25 Nov 87, patented 4 Apr 89, 19p 
N89-28676/9, PAT-APPL-7-125 666 

Contract NAS7-918 

Filed 25 Nov. 1987. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A method and apparatus are developed for obtaining a 
stereo image with reduced depth distortion and opti- 
mum depth resolution. Static and dynamic depth dis- 
tortion and depth resolution tradeoff is provided. Cam- 
eras obtaining the images for a stereo view are con- 
verged at a convergence point behind the object to be 
presented in the image, and the collection-surface-to- 
object distance, the camera separation distance, and 
the focal lengths of zoom lenses for the cameras are 
all increased. Doubling the distances cuts the static 
depth distortion in half while maintaining image size 
and depth resolution. Dynamic depth distortion is mini- 
mized by panning a stereo view-collecting camera 
system about a circle which passes through the con- 
vergence point and the camera’s first nodal points. 
Horizontal field shifting of the television fields on a tel- 
evision monitor brings both the monitor and the stereo 
views within the viewer’s limit of binocular fusion. 


005,730 

PATENT-4 853 339 Not available NTIS 
Department of the Navy, Washington, DC. 

Method of Sensitizing Pb-Salt Epitaxial Films for 
Schottky Diodes. 

Patent. 

T. K. Chu, and F. Santiago. Filed 27 Jul 88, patented 
1 Aug 89, 7p AD-D014 244/8, PAT-APPL-7-244 962 
Supersedes PAT-APPL-7-224-962. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


This invention relates to photodetectors and more par- 
ticularly to infrared-sensitive photodiodes. It is well es- 





tablished that single crystal films of lead chalcogen- 
ides, lead tin chalcogenides, and lead cadmium chal- 
cogenides can be epitaxially grown on heated alkali 
metal halide substrates by vacuum evaporation. The 
chalcogenides used include the sulfides, selenides, 
tellurides, and mixtures thereof. The substrates are 
single crystals of infrared transparent alkali metal ha- 
lides and alkaline earth halides. Examples include 
barium fluoride, strontium fluoride, calcium fluoride, 
lithium fluoride, sodium chloride, potassium chloride, 
etc. It is also well known that the vacuum deposition of 
a metal contact of certain materials such as lead or 
indium, on the surface of an epitaxial layer of a lead 
chalcogenide, lead tin chalcogenide, or lead cadmium 
chalcogenide creates a non-Ohmic Schottky barrier at 
the point of contact, resulting in an infrared sensitive 
photodiode. Patents. (RRH) 
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005,731 

AD-A212 957/5/GAR PC A05/MF A01 
Naval Ocean Systems Center, San Diego, CA. 
Crosstalk in Multiconductor Microstrip Transmis- 
sion Lines. 

Final rept. 

wa _— Rosario. Jul 88, 95p Rept no. NOSC/TD- 

1 


This document was submitted by the author to the Col- 
be of Engineering, West Coast University in partial 
fulfillment ‘ot the ni Antone for the degree of Master 
of Science in Electrical Engineering. This document 
describes the theory of crosstalk in multiconductor mi- 
crostrip transmission lines. Equations are used to de- 
scribe the behavior of signals propagating in a trans- 
mission line and to estimate the magnitude of cros- 
stalk in the line. Symmetric two-conductor lines are 
discussed first to illustrate the general theory of the 
multiple lines. The results of the theoretical calcula- 
tions and experiment show that the magnitude of cros- 
stalk is a function of the following: (1) dielectric con- 
stants, (2) line geometry, (3) amplitude and rise time of 
the applied signal, and (4) termination of the line. (RH) 


005,732 
AD-A213 062/3/GAR PC A08/MF A01 
Construction Engineering Research Lab. (Army), 
—— IL. 

netic Wave eA ieee through Circu- 
He Waveguides Containing Radially Inhomogen- 
eous Lossy Media. 
Final rept. 
eure. Whites. Aug 89, 167p Rept no. CERL-TM-M- 

11 


Propagation characteristics of an electromagnetic 
(EM) wave inside a waveguide are greatly modified by 
the introduction of dielectrics into the guide. Frequen- 
cy of cutoff, attenuation, and power flow distribution 
are ali properties of the EM wave that are highly de- 
pendent on the a structural and composition 
within the guide. Shielding applications take advantage 
of the large amount of attenuation provided by a wave- 
guide when the incident EM wave has a frequency 
lower than the cutoff frequency of the waveguide. In 
practice, small sections of waveguides are inserted 
through the metal walls of a shielded enclosure to con- 
struct an air passage that does not compromise the 
pry Ie lectiveness of the shelter. Typically, how- 
ever, other fluids and materials besides air must be 
transferred inside the enclosure. Therefore, hoses are 
sometimes inserted through these waveguides, which 
can reduce the shielding provided by the waveguide 
above and below cutoff. (RRH) 


005,733 

PAT-APPL-7-359 801/GAR 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 


PC A03/MF A01 


Fiber Frequency Transfer Link. 

Patent Application. 

L. Primas, R. Sydnor, and G. Lutes. Filed 31 May 89, 
22p N89-29191/8, NASA-CASE-NPO-17703-1-CU 
Contract NAS7-918 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A reference frequency distribution system is disclosed 
for transmitting a reference frequency from a refer- 


ELECTROTECHNOLOGY 


Resistive, Capacitive, & Inductive Components 


ence unit to a remote unit while keeping the reference 
frequency at the reference unit and the remote unit in 
phase. A fiber optic cable connects the reference unit 
to the remote unit. A frequency source at the reference 
unit produces a reference frequency having an adjust- 
able phase. A fiber optic transmitter at the reference 
unit modulates a light beam with the reference fre- 
quency and transmits the light beam into the fiber optic 
cable. A 50/50 reflector at the remote unit reflects a 
first portion of the light beam from the reference unit 
back into the fiber optic cable to the reference unit. A 
first fiber optic receiver disposed at the remote unit re- 
ceives a second portion of the light beam and demodu- 
lates the reference frequency to be used at the remote 
unit. A second fiber optic receiver disposed at the ref- 
erence unit receives the first portion of the light beam 
and demodulates a reference frequency component. A 
phase conjugator is connected to the frequency 
source for comparing the phase of the reference fre- 
quency component to the — of the reference fre- 
quency modulating the light beam being transmitted 
from the reference unit to maintain a — (anti- 
symmetric) relationship between the reference fre- 
quency component and the reference frequency mod- 

ulating the light beam where virtually no phase differ- 
ence exists between the phase of the reference fre- 
quency component and the phase of the reference fre- 
quency modulating the light 


005,734 
PATENT-4 853 650 Not available NTIS 
Department of the Navy, Washington, DC. 
— Waveguide Junction Combiner. 

atent. 
D. R. Bowling, and C. F. Smith. Filed 4 Oct 88, 
patented 1 Aug 89, 16p AD-D014 243/0, PAT-APPL- 
7-254 554 
Supersedes PAT-APPL-7-254-554. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A microwave power combiner has a spherical region 
from which six rectangular waveguides extend oppo- 
sitely along mutually orthogonal diameters. The long 
dimension of each waveguide cross section extends 
along a diagonal of a cube circumscribing the region 
and extends orthogonally to this long dimension of the 
opposite waveguide. One waveguide is an input for an 
injection locking signal, and four waveguides are an 
inputs for power to combined in the region from os- 
cillators controlled by the signal. No circulator is re- 
quired, and the combined power may be output 
through the remaining waveguide or through the injec- 
tion locking input waveguide. A number of the combin- 
ers may be connected with the output of one combiner 
serving as an injection locking input or as one power 
input to another of the combiners. Patent. (RRH) 


005,735 

PB90-117326 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Electrosystems Div. 

Discussion of ‘Steep-Front Short-Duration Voltage 
Surge Tests of Power Line Filters and Transient 
Voltage Suppressors.’. 

Final rept. 

P. R. Barnes, and T. L. Hudson. 1989, 2p 

Pub. in IEEE (Institute of Electrical and Electronics En- 
gineers) Transactions on Power Delivery 4, n2 p1035- 
1036 Apr 89. 


The authors report interesting results of their tests on 
commercial filters (presumably consisting of linear ele- 
ments), enhanced by two types of nonlinear surge-pro- 
tective devices. While there is no problem with the re- 
ported performance per se, the wording of the report 
summary is likely to cause ambiguities when the paper 
appears in literature abstracts. 


005,736 

PBS0-117474 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Boulder, CO. Electromagnetic a 
Comparison of Far-Field Methods f termining 
Mode Field Diameter of Single-Mode Fibers Using 
Both Gaussian and Petermann Definitions. 

Final rept. 

T. J. Drapela, D. L. Franzen, A. H. Cherin, and R. J. 
Smith. 1989, 5p 

Pub. in Jnl. of Lightwave Technology 7, n8 p1153-1157 
Aug 89. 


An interlaboratory comparison of far-field measure- 
ment methods to determine mode field diameter of 


005,739 


single-mode fibers was conducted members of 
the Electronic Industries Association. Measurements 
were made on dispersion unshifted and shifted fibers 
at 1300 and 1550 nm. Results were calculated using 
both Petermann and Gaussian definitions. The Peter- 
mann definition gave better agreement than the Gaus- 
sian in all cases. A systematic offset of 0.52 micro m 
was observed between methods when applied to dis- 
persion shifted fibers. Such an offset may be caused 
by limited angular collection. 


005,737 


PB90-117482 Not available NTIS 

National Inst. of Standards and became (NEL), 

Boulder, CO. Electromagnetic Tech 

Numerical Aperture of Multimode eas by by Sever- 

al Methods: Resolving Differences. 

Final rept. 

D. Franzen, M. Young, A. Cherin, E. Head, and M. 

Hackert. 1989, 6p 

pes “4 Jnl. of Lightwave Technology 7, n6 p896-901 
lun 89. 


An industry-wide study among members of the Elec- 
tronic Industries Association was conducted to docu- 
ment differences among three numerical aperture 
measurement methods. Results on 12 multi-mode 
graded index fibers indicate systematic differences 
exist among commonly used far-field and index profile 
techniques. Differences can be explained by a wave- 
length dependent factor and choice of definitions. 
a factors may be used to relate the various 
methods. 
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DE89008110/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

— states in wound capacitors. Part 1: Pre- 
R. C. Reuter, and J. J. Allen. 1989, 20p SAND-89- 
0544C, CONF-890987-1 

Contract AC04-76DP00789 

ASME design conference, Montreal (Canada), 17-20 
Sep 1989. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The problem of determining the mechanical states 
inside wound capacitor rolls is addressed through the 
application of two dimensional, linear elasticity. Allow- 
ances are made for heterogeneous wound construc- 
tion of the capacitor, orthotropic material behavior of 
the capacitor constituents, and arbitrary winding ten- 
sion. A key element in the formulation is the derivation 
of material properties for a wound, orthotropic layer 
which is equivalent in behavior to a stack of dissimilar 
plies such as are actually wound on the capacitor si- 
multaneously during one turn of the mandrel. The dis- 
similar plies are necessary by virtue of the conductor 
and dielectric materials which must be present in a ca- 
pacitor. The derivation of predictive equations is based 
on winding the equivalent layer on an appropriate man- 
drel, followed by a recovery of the individual ply re- 
sponses. The capability to explicitly calculate the wind- 
ing tensions which would be necessary to produce a 
required wound tension dependence upon capacitor 
radius is also developed. Numerical results for typical 
capacitor design and construction are presented, and 
justification for the application of optimization theory in 
capacitor development is demonstrated. 4 refs., 5 figs. 


005,739 


DE89008116/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Mechanical states in wound capacitors. Part 2: Op- 
timization. 

J. J. Allen, and R. C. Reuter. 1989, 32p SAND-89- 
0545C, CONF-890987-2 

Contract AC04-76DP00789 

ASME design conference, Montreal (Canada), 17-20 
Sep 1989. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 
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The winding process is encountered frequently in man- 
ufacturing, such as winding of polymer films and paper, 
laminated pressure vessel construction, and the man- 
ufacture of wound capacitors. The winding of capaci- 
tors will typically involve hundreds of plies of conductor 
and dielectric wound over a core. Due to the large 
number of layers, the calculation of the mechanical 
studies within a wound capacitor is a significant com- 
putational task. The focus of Part II of this paper is the 
formulation and application of optimization techniques 
for the design of wound capacitors. The design criteria 
to be achieved is a specified uniform wound tension in 
a capacitor. The paper will formulate an optimization 
statement of the wound capacitor design problem, de- 
velop a technique for reducing the numerical calcula- 
tion required to repeatedly e the capacitor as re- 
ired by the optimization algorithm, and apply the 
technique to an example. 4 refs., 13 figs., 4 tabs. 


005,740 

DE89015122/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 

Circuit level modeling of inductive elements. 

G. P. Muyshondt, and W. M. Portnoy. 1989, 5p 
SAND-89-1625C, CONF-890815-18 

Contract AC04-76DP00789 

Intersociety conversion engineering confer- 


energy 

ence (24th), Arlington, VA (USA), 6-11 Aug 1989. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 


Design and analysis of spacecraft power systems 
have been difficult to perform because of the lack of 
circuit level models for nonlinear inductive elements. 
This paper reviews some of the models which have 
been proposed, their limitations, and applications. An 
improved saturation dependent model will be de- 
scribed. The model has been implemented in SPICE 
and with a commercial circuit program and demon- 
strated to be satisfactory in both implementations. 3 
refs., 9 figs. 


005,741 
N89-296 16/4/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 


A01) 
Selenia Spazio S.p.A., Rome (italy). 
Power Combiner for the Soft Fail Subsystem of the 
18 GHz Olympus, TV Feeder Link Station, TDS-5. 
G. Pellegrineschi. cMay 89, 8p 
in Esa, Olympus Utilization Conference p 73-80. 


The adaptive er combiner of the soft fail subsys- 
tem of the TDS-5 TV feeder link station are described. 
The reasons for development of the device, the oper- 
ation theory, and the construction details are com- 
pared to those of devices of the same type. The per- 
formances of the delivered unit are presented and 
other applications of the device proposed. 


005,742 

PAT-APPL-7-374 035/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 

Fabrication of NbN Based Electronic Devices with 
Silicon Barriers. 

Patent Application. 

E. Cukauskas, and W. Carter. Filed 30 Jun 89, 12p 
AD-D014 230/7 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A method of making a Josephson Junction is disclosed 
which includes the steps of depositing a base elec- 
trode layer of a refractory superconducting material on 
a substrate, depositing a first a passivation layer on the 
base electrode, depositing a barrier layer of refractory 
insulating semiconducting material on the passivation 
layer, depositing a second passivation layer on the 
barrier layer, and depositing a counter electrode on the 
second passivation layer. layers are deposited at 
a substrate temperature of from about 5 C to about 7 C 
in an Ultra-High Vacuum sputtering system at a base 
pressure of less than or equal to 5 x 10 to the 8th 
power Torr. In the preferred embodiment a base elec- 
trode and counter electrode of NbN are separated by a 
barrier layer of hydrogenated silicon. When e: to 
high post processing temperatures this structure main- 
tains a chemically stable interface with the substrate. 
Keywords: Patent applications. (RH) 


005,743 
PAT-APPL-7-374 119/GAR 
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PC NO3/MF A01 


Department of the Navy, Washington, DC. 
High Power Transducers. 

Patent Application. 

A. E. Clark. Filed 30 Jun 89, 12p AD-D014 225/7 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Magnetic energy is converted into mechanical energy 


by applying a changing magnetic field to a rare earth 
alloy of the formula ToGODyt-x) at a temperature in the 
range of about K to 170K, wherein x and the operating 
temperature are selected to minimize the basal plane 
anisotropy. Keywords: Patent application. (RH) 


005,744 

ere e22/GAR iia PCI NO3/MF A01 
nt o' rmy, ington, DC. 

Method of Preparing a Quartz Surface for Sweep- 


ing. 

Patent Application. 

J. G. Gualtieri. Filed 11 Sep 89, 10p AD-D014 241/4 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A —_ surface is prepared for sweeping by a method 
including the steps of: (A) cleaning the quartz surface, 
(B) depositing a metal electrode onto the cleaned 
quartz surface, and (C) creating periodic openings in 
the metal electrode in such a manner that the metal is 
not disconnected by the 10 nt of openings 
and all the metal is at one potential. Patent applica- 
tions. (RRH) 


005,745 

PAT-APPL-7-406 933/GAR PC NO3/MF A01 
Department of the Army, Washington, DC. 

Method of Making a Resonator from a Boule of 
Lithium Tetraborate and Resonator So Made. 
Patent Application. 

A. Ballato, and J. A. Kosinski. Filed 13 Sep 89, 8p 
AD-D014 242/2 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


This invention relates in general to a method of making 
a temperature compensated resonator and to the res- 
onator so made, and in particular to a method of 
making a temperature compensated resonator from a 
boule of lithium tetraborate and to the resonator so 
made. Lithium tetraborate, Li2B407, is an insulating di- 
electric material that is piezoelectric but is not ferro- 
electric. This means that it is capable of being me- 
chanically stimulated into vibration (piezolectric effect) 
but it is not necessary to subject the material to poling 
such as would be required for a ferroelectric material 
such as lithium niobate (LINbO3). Furthermore, 
Li2B407 is not enantiomorphous. This means that it 
does not have the disadvantage of twinning as quartz. 
Li2B407 has moderate or gancnagred coupling and ori- 
entations at which the order temperature coeffi- 
cient of frequency is zero. The general object of this 
invention is to provide a resonator characterized by 
frequency insensitivity to temperature variations. A 
more particular object of the invention is to provide a 
resonator in which both the first- and the second-order 
temperature coefficient of frequency are substantially 
zero. Patent application. (RRH) 


005,746 

PATENT-4 850 098 Not available NTIS 
Department of the Navy, Washington, DC. 

Method and Apparatus to Enhance the Sen 

of Cylindrical Magnetostrictive Transducer to 
Magnetic Fields. 

Patent. 

A. M. Yurek. Filed 15 Apr 88, patented 25 Jul 89, 5p 
AD-D014 218/2, PAT-APPL-7-181 996 

Supersedes PAT-APPL-7-181 996, AD-D013 818. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


This patent discloses a fiber optic sensor using the 
treated coil of optical fiber as a structural support 
system for the sensor, and a method for making such a 
sensor. (JHD) 


005,747 

PBS0-124017/GAR PC A03/MF A01 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Metallilaboratorio. 


PVDF Contact Probes. 

Research rept. 

_ — 1989, 28p VTT/RR-623, ISBN-951-38- 
492-1 


Three types of contact probes are discussed in the re- 
search. The probes investigated were a focussing 
angle beam probe, a normal incidence probe and an 
acoustic emission probe. Some characteristics of 
PVDF foils for probe design are also considered. A 
probe design program was used to calculate two types 
of probes in order to determine the properties and be- 
havior of these PVDF foils. The program used is based 
on the KLM-model. Calculated measured pulses 
and frequency spectra were compared. The results 
agree well with the theoretical estimations. Deviations 
from the theoretical calculations and measurements 
are discussed. 


Semiconductor Devices 


005,748 

AD-A212 873/4/GAR PC A03/MF A01 
PCO, Inc., Chatsworth, CA. 

Growth of Epitaxial GaAs and GaAlAs on Silicon 
Substrates by OMVPE. 

Quarterly rept. no. 9. 

R. R. Bradley, J. A. Beswick, D. J. Stirland, D. J. 
Warner, and P. Kightley. 1989, 38p 

Contract N00014-86-C-2432 


This report covers the reporting period tember to 
November 1988, quarter 9 in the a. urther he- 
teroepitaxial and homo-epitaxial structures have 
been grown and assessed. CV profiles and mesa isola- 
tion tests have revealed difficulties in obtaining GaAs 
buffer layers with sufficiently high resistance to provide 
adequate mesa isolation to enable FETs to be proc- 
essed to completion. A Further series of silicon sub- 
strates have been submitted for processing to give 
linear features orientated in the 110, 010 and 100, di- 
rections. (rrh) 


005,749 

AD-A213 005/2/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Microsys- 
tems Research Center. 

—_ Fabrication System implementa- 


n. 

Final technical rept. 1 Apr 85-31 Dec 88. 

P. Penfield, D. A. Antoniadis, S. B. Gershwin, E. M. 
Sachs, and S. D. Senturia. 31 Dec 88, 30p 
Contracts N00014-85-K-0213, ARPA Order-5339 


The major objective of this contract was to develop a 
computer system to aid the fabrication of VLSI inte- 
grated circuits. Particular attention was paid to use of 
university and industry standards in the system, and an 
open architecture. Other objectives of this contract 
were to extend the system architecture to encompass 
mechanical properties of integrated circuits, particular- 
ly as these may affect reliability, and to incorporate 
models for VLSI fabrication equipment. (jes) 


005,750 

AD-A213 060/7/GAR PC A03/MF A01 

University of Southern California, Marina del Rey. In- 

formation Sciences Inst. 

—" in the Discrete-Event Simulation Algo- 
m. 

Research rept. 

W. Najjar, J. L. Jezouin, and J. L. Gaudiot. Jul 89, 

15p Rept no. ISI/RR-89-227 

Contract N00014-87-K-0022 


With the increasing complexity of very large scale inte- 
grated circuits, simulation on a digital computer system 
has become a primary means of low-cost testing of 
new designs. However, a detailed behavioral simula- 
tion can be highly expensive in terms of computation 
loads. Simulation time can be reduced by distributing 
the problem over several processors. Indeed, the 
availability of commercial multiprocessors gives a new 
importance to parallel and distributed simulation. This 
report surveys the techniques that have been pro- 
posed to deal with this problem and then presents a 
new scheme based on a consistent description of the 
system to be simulated, which allows a maximum ex- 
ea of the parallelism inherent in the system. 





005,751 
AD-A213 078/9/GAR PC A04/MF A01 
Institute for Computer Applications in Science and En- 
ineering, Hampton, VA. 
ution of the Hydrodynamic Device Model Using 
= N latory Shock Capturing Algo- 
ms. 


Final rept. 

E. Fatemi, J. Jerome, and S. Osher. Jul 89, 62p 
ICASE-89-52, NASA-CR-181886 

Contracts NAS1-18605, N00014-86-K-0691 


A micron N+ - N - N+ silicon diode is simulated via 
the hydrodynamic model for carrier transport. The nu- 
merical algorithms employed are for the non-steady 
case, and a limiting process is used to reach steady 
state. The novelty of our simulation lies in the shock 
capturing algorithms employed, and indeed shocks, or 
very rapid transition regimes, are observed in the tran- 
sient case for the coupled system, consisting of the 
potential equation and the conservation equations de- 
scribing charge, momentum, and energy transfer for 
the electron carriers. These algorithms, termed essen- 
tially non-oscillatory, have been successfully applied in 
other situations to model the flow in gas dynamics, 
magnetohydrodynamics and other physical situations 
involving the conservation laws of fluid mechanics. 
The method here is first order in time, but the use of 
small time steps allows for good accuracy. Runge 
Kutta methods allow one to achieve higher accuracy in 
time of desired. The spatial accuracy is of high order in 
regions of smoothness. (JHD) 


005,752 

AD-A213 089/6/GAR PC A03/MF A01 
TRW Space and Defense Sector, Redondo Beach, 
CA. Electronics and Technology Div. 

Development of High Gain Three Terminal De- 
vices-at Millimeter Wave Frequencies. 

My gee status rept. no. 14, 30 Jun-31 Aug 89. 

E. K. Hsieh. 31 Aug 89, 16p 

Contract N00014-88-C-2088 


The objectives of this program are: to develop high 
gain three terminal devices at millimeter wave frequen- 
cies. Specifically, InGaAs Sw high elec- 
tron mobility transistors (HEMT) will be developed in 
four key areas: materials, device models, processing, 
and characterization. The 36 month program consists 
of two tasks. Task | is to develop the high gain transis- 
tor with 6 dB gain, 0.3 W/mm power density, and 20% 
efficiency at 60 GHz in the first 12 months. Task II is to 
develop a transistor with at least 6 dB of gain, 0.25 W/ 
mm power density and 15% efficiency at 94 GHz and 
to assess the reliability of the transistor in the next 24 
months. (rrh) 


005,753 

AD-A213 153/0/GAR PC A03/MF A01 
Iilinois Univ. at Urbana-Champaign. Computer Sys- 
tems Group. 

Accurate Timing Model for Fault Simulation in MOS 
Circuits. 

Master’s thesis. 

* ee 89, 45p Rept nos. UILU-ENG-89-2229, 


Contract NO0014-84-C-0149 


With the increasing need for manufacturers to maintain 
uality Segoe pe for high performance and high 
nsity MOS VLSI integrated circuits and the multitude 

of physical failures and defects that can occur in such 
circuits, delay fault testing is gaining importance. An 
extremely important component of such a delay test 
— environment is an accurate yet fast delay 
ault simulator. The goal of fault simulation is to gener- 
ate the responses of digital circuits under both fault 
and fault-free conditions, without prohibitive cost. Most 
simulators available today either sacrifice accuracy or 
are very time-consuming. Therefore, choosing the right 
simulation model is the key in fault simulation. MOS 
Circuit models that were previously developed for true 
value simulation, after being modified to accommodate 
fault models, have been used by fault simulators, such 
as FMOSSIM. These fault simulators are incapable of 
detecting timing errors and even some logic errors, 
both of which occur in actual failures in the MOS cir- 
cuits. Others have shown that some faults only affect 
the circuit — and the delay may invalidate test 
sets. Therefore, fault simulators must consider the cir- 
cuit delay in order to evaluate test sets accurately. 
FAUST is one such fault simulator which very accu- 
rately detects timing as well as logical errors. It was 
based on using a combination of table lookup and nu- 


merical integration techniques to solve differential 
equations. Keywords: Theses. (RH) 


005,754 

AD-A213 259/5/GAR PC A16/MF A02 
Texas Instruments, Inc., Dallas. 

MM and T for VHSIC Multichip Packages. 

Final rept. Sep 85-Sep 89. 

R. Natali, and E. Case. 20 Sep 89, 371p SLCET-TR- 
85-0442-F 


Contract DAAL01-85-C-0442 


The objective of the LABCOM Multichip Packaging 
program was to develop hermetic ceramic packages 
suitable for interconnection of up to nine VHSIC chips 
operating at 100 MHz clock rates. Two packages have 
been designed and fabricated. One design (196 1/0) 
accom ited 2-4 VHSIC devices, while the other 
(308 I/O) accommodated 5-9 VHSIC devices. A popu- 
lated 196 1/O quad SRAM module has been delivered 
and also five (5) each unpopulated 196 and 308 I/O 
packages. All electrical testing, data fixtures, methods, 
etc, relative to the packages and module have been 
delivered per Phase | contractual requirements. The 
program was divided into three phases. Phase |, origi- 
nally scheduled to complete Sept. ‘87, was put on an 
accelerated schedule and completed December 31, 
1986. It included design and fabrication of both pack- 
age types in prototype quantities, selection of appro- 
priate interconnect schemes, and full electrical evalua- 
tion of a populated four chip module. Also included 
was a survey of VHSIC community packaging require- 
ments and development of domestic sources for pack- 
age production. Phase III was scheduled to complete 
the project with a demonstration of limited production 
capability. (RRH) 


005,755 

DE89013934/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 

GaAs ASIC design case study. 

J. A. Heise. 1989, 3p SAND-89-1542C, CONF- 
8909146-2 

Contract AC04-76DP00789 

Annual IEEE/ASIC seminar and exhibit (2nd), Roches- 
ter, NY (USA), 25-28 Sep 1989. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


With increasing demands on system requirements, de- 
signers must look for new alternatives to successfully 
complete their goals. One alternative that offers de- 
signers many benefits is ASICs. They maximize device 
functionality while minimizing system space. Also as 
operating frequencies approach gigahertz speeds, 
ASICs allow specialized placement of functional 
blocks on chip to minimize propagation delays of the 
signal. At Sandia, we found these requirements forcing 
us to look at ASICs fabricated in GaAs. 


005,756 

DE89015585/GAR 

Fermi National Accelerator Lab., Batavia, IL. 
New semicustom integrated bipolar amplifier for 
silicon strip detectors. 

T. Zimmerman. 11 Jul 89, 18p FNAL-TM-1606 
Contract AC02-76CH03000 

Sponsored by Department of Energy, Washington, DC. 
Paper copy only, copy does not permit microfiche pro- 
a riginal copy available until stock is exhaust- 


PC A03 


The QPA02 is a four channel DC coupled two stage 
transimpedance amplifier designed at Fermilab on a 
semicustom linear array (Quickchip 2S) manufactured 
by Tektronix. The chip was developed as a silicon strip 
amplifier but may have other applications as well. Each 
channel consists of a preamplifier and a second stage 
amplifier/sharper with differential output which can di- 
rectly drive a transmission line (90 to 140 ohms). Exter- 
nal bypass capacitors are the only discrete compo- 
nents required. QPA02 has been tested and demon- 
strated to be an effective silicon strip amplifier. Other 
applications may exist which can use this amplifier or a 
modified version of this amplifier. For example, an- 
other design is now in progress for a wire chamber am- 
plifier, QPAO3, to be reported later. Only a relatively 
small effort was required to modify the design and 
layout for this application. 11 figs. 


005,757 
DE89016649/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 


005,760 


ELECTROTECHNOLOGY 
Semiconductor Devices 


Micro-ca' i diodes and 
vity integrable vacuum a 


W. J. Orvis, C. F. McConaghy, D. R. Ciarlo, J. H. 
Yee, and E. W. Hee. Jul 89, 5p UCRL-100525, 
CONF-8907121-1 

Contract W-7405-ENG-48 

International conference on vacuum microelectronics 
(2nd), Bath (UK), 24-26 Jul 1989. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


We are developing miniature, vacuum, field emission 
diodes, and triodes for use in electronics in hazardous 
environments. We have produced the structures for 
micrometer sized diodes and triodes. We are currently 
improving the emission rate of the field mission elec- 
tron source, before inserting it into the diode and triode 
structures. 3 refs., 6 figs. 


005,758 
N89-29614/9/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 


A01) 
Newtec N.V., Antwerp (Belgium). 
Performances Obtained from Mixers, Frequency 
Multipliers and Amplifiers at 20 and 30 Ghz. 
J. Denolf. cMay 89, 3p 
In Esa, Olympus Utilization Conference p 63-65. 


The electrical performances of 20 and 30 GHz circuits, 
constructed in a waveguide, are presented. The con- 
version loss of single balanced cross bar mixers can 
be improved to a value less than 3 dB by using image 
enhancement techniques. Frequency multipliers from 
15 to 30 GHz allow the extension of the freq 
range of standard local oscillators into the Ka I 
Excellent conversion efficiency is obtained by using 
step recovery diodes. Noise figure and gain character- 
istics of 20 and 30 GHz amplifiers, built with packaged 
high electron mobility transistor devices in a wave- 
guide structure, are described. 


005,759 
N89-29619/8/GAR 

(Order as N89-29599/2/GAR, PC aw 
Communications Research Centre, Ottawa (Ontario). 
= + oy 100 mW FET (Field Effect Transistor) Am- 
p E 
B. Clarke, J. Bradley, and M. Pelletier. cMay 89, 4p 
In Esa, Olympus Utilization Conference p 97-100. 


The solid state FET (field effect transistor) amplifier 
developed to drive a b mompsay See tube amplifier in an 
earth station application is ribed. Two-stage am- 
plifier modules were developed using small signal 
FETs on 10 mil Duroid substrate and optimized for 
output power. An output power of 100 mW with 16 dB 
gain was achieved over the 28.0 to 28.7 GHz frequen- 
cy band by combining the outputs of two paralleled 
amplifiers. 


005,760 

N89-29697/4/GAR PC A0S9/MF A01 
Centre National de la Recherche Scientifique, Tou- 
louse (France). Lab. d’Automatique et d’Analyse des 
Systemes. 

Electrical Properties of Ultra-Thin Thermal Silicon 
Layers and Technological Parameters Influence. 
Ph.D. Thesis. 

J. Prom. 1989, 199p LAAS-89-117, ETN-89-95261 

In French; English Summary. 


The fabrication and characterization by electrical and 
physico-chemical measurements of ultra-thin thermal 
silicon layers (30 to 200 A) is discussed. A bibliograph- 
ic summary is first presented on oxide growth mecha- 
nisms, on the defects and traps in the oxide, and on 
the insulator electrical breakdown. Extensive research 
must be devoted to the modelization and characteriza- 
tion of the initial silica layers (microscopic study, statis- 
tic analysis of the results). A study of the technological 
parameters influence (doping, oxidation temperature, 
chlorinate ambient, post-oxidation and post-metalliza- 
tion annealings) is done, showing that the preoxidation 
cleaning and the gate (material, thickness, and area) 
play an important role. The electrical properties of the 
tunneling oxides are controlled by the silicon surface 
and SiO2-Si interface. A breakdown model related to 
the SiO2-Si interfacial stresses due to oxide growth 
and to the gate is proposed. The optimized fabrication 
process allows for the manufacture of capacitors with 
oxide thickness homogeneity of about 3A and with the 
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best electrical properties ever reported in the literature 
(interface states density lower than 10(10)/sq cm, 
breakdown field of 15 MV/cm). 


005,761 

N89-29700/6/GAR PC A08/MF A01 
Centre National de la Recherche Scientifique, Tou- 
louse (France). Lab. d’Automatique et d’Analyse des 


LDMOS (Lateral Double-Diffused Metal Oxide 
Conductor) Devices for High Voltage Integrated 


Ph.D. Thesis. 
A. Nezar. 1989, 173p LAAS-89-198, ETN-89-95500 
In French; English Summary. 


The lateral double-diffused MOS (metal oxide semi- 
conductors) transistor (L.DMOS) technique for the fab- 
rication of switches for power integrated circuits is de- 
scribed. The device is compatible with low voltage cir- 
Cuits, is easy to process, shows a high voltage han- 
dling capacity, and good insulating properties. Investi- 
tion of the design and insulation parameters of 
transistors versus various geometrical and phys- 
ical parameters is made on the basis of simplified ana- 
ical and two dimensional numerical methods. 
i and transistors of this type are made which 
validate the findings of this research. 


005,762 

N89-29701/4/GAR PC A07/MF A01 
Centre National de la Recherche Scientifique, Tou- 
louse (France). Lab. d’Automatique et d’Analyse des 
Systemes. 

Automatic Establishment of Equivalent Circuits for 
Integrated Power Devices. 

Ph.D. Thesis. 

V. Liberos. 1989, 140p LAAS-89-199, ETN-89-95501 
In French; English Summary. 


A computerized method of creating equivalent electri- 
cal circuits is presented for semiconductor structures, 
unit devices or integrated circuits. First, it is shown that 
in the case where only circuit topology is considered, a 
limited number of physical primitives (insulator, con- 
ductor, N or P semiconductors) and electrical primi- 
tives (diode, resistor, current sources) suffice to de- 
scribe the structure and establish the functional 
equivalence between the elements of its architecture 
and its electrical representation. Straightforward sim- 
plification rules for the complete circuits obtained can 
then be applied according to the bias conditions, to 
highlight each one of the possible operating modes. 
The software obtained from these principles is de- 
scribed and its operation in a certain number of select- 
ed examples is illustrated (insulated gate thyristor, 
oy inverter and various integrated power struc- 
res). 


005,763 

N89-29703/0/GAR PC A09/MF A01 
Science Applications International Corp., McLean, VA. 
Chinese Microelectronics. 

W. J. Spencer, J. Y. Chen, A. Chiang, W. Frieman, 
and E. S. Kuh. Apr 89, 178p FASAC-TAR-4060 


This report covers the status of microelectronics in 
China as of the end of 1987. The information pertains 
only to silicon integrated circuits (ICs) and not to other 
semiconducting materials or microelectronic technol- 
ogies and devices. There is a brief review of the Chi- 
nese effort before 1980, followed by chapters that 
focus on computer-aided design; silicon devices and 
Circuits; integrated circuit processes, equipment and 
manufacturing; applications of integrated circuits; 
amorphous silicon; and policy choices in Chinese 
microelectronics. 


005,764 

N89-30154/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

aon 4 Fragmentation Studies for Microelectron- 


Application. : 
D. M. Ngo, J. W. Wilson, W. W. Buck, and T. N. 
Fogarty. 1989, 22p NAS 1.15:4143, L-16635, NASA- 
TM-4143 


A formalism for target fragment transport is presented 
with application to ye A loss spectra in thin silicon 
devices. Predicted results are compared to experi- 
ments with the surface barrier detectors of McNulty et 
al. The intranuclear cascade nuclear reaction model 
does not predict the McNulty experimental data for the 
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highest energy events. A semiempirical nuclear cross 
section gives an adequate explanation of McNulty’s 
experiments. Application of the formalism to specific 
electronic devices is discussed. 


005,765 

PAT-APPL-7-371 778/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 

Method of Making Self-Aligned GaAs/AlGaAs 
FET’s. 

Patent Application. 

J. E. Davey, and A. Christou. Filed 27 Jun 89, 23p 
AD-D014 229/9 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A method of making a self-aligned FET includes the 
ao First, a selectively doped heterostruc- 
ture substrate having a predetermined crystalline 
structure is obtained having a heavily doped top GaAs 
layer, having a heavily doped AlGaAs layer under the 
top layer that is resistant to orientation-dependent 
etching, and having an undoped underlying AlGaAs 
layer is deposited on the top layer. Then, an — 
most GaAs layer is deposited on the top layer. Then, 
an ee recess is etched through the uppermost 
GaAs layer and through the top heavily doped GaAs 
layer of the heterostructure substrate with an orienta- 
tion-dependent etchant down to the etch resistant 
AlGaAs layer, whereby the length of the angular 
recess is wider at the base of the recess than at the 
top of the recess because of the predetermined crys- 
talline structure and the orientation-dependent et- 
chant. Next, a refractory metal gate of tantalum silicide 
is deposited in the recess. The length of the refractory 
metal gate is substantially the same as the length of 
the top of the recess and is aligned therewith. The re- 
fractory metal gate is then covered with an etch resist- 
ant polyimide material. Patent applications. (rrh) 


General 


005, 766 

AD-A213 157/1/GAR PC A05/MF A01 
Naval Ocean Systems Center, San Diego, CA. 
Submersible Packaging Techniques. 

Final rept. 

+ cae Jul 89, 95p Rept no. NOSC/TD- 
151 


Certain military operations require that sophisticated 
electronics, designed as ground infantry electronics, 
be used and transported underwater. Previously, this 
involved using special transport cases or submersion 
bags. The alternative has been to design special 
equipments for use by the —t limited community 
that operates in this environment. Transportation bags 
have proved unreliable and susceptible to damage; 
and transportation cases are bulky, heavy, and often 
are difficult to handle during a mission. Transportation 
bags and cases also inhibit using the equipment during 
the mission-mobility phase. Special equipment designs 
are especially expensive to implement, because the 
application community is too small to reasonably am- 
ortize the nonrecurring engineering costs. This docu- 
ment describes packaging techniques that would allow 
sophisticated electronics to be used and transported 
reliably underwater. Keywords: Packaging techniques; 
Electrical and electronic techniques; Waterproof pack- 
aging. (kt) 


005, 767 

DE69014010/GAR PC A03/MF A01 

oo Aerospace Co., Kansas City, MO. Kansas 
ity Div. 

Electronic encapsulation using foam with bonded 

metal covers for a filter pack. Final report. 

Progress rept. 

L. C. Davis. Jul 89, 20p KCP-613-4076 

Contract AC04-76DP00613 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

joe Original copy available until stock is exhaust- 


This process investigation evaluated the feasibility of 
bonded metal covers to polyurethane foam in three 
non-electromagnetic radiation areas of a Filter Pack. 
This process would replace an epoxy microballoon en- 
capsulation process presently used. Encapsulation 


samples and mock units underwent temperature and 

moisture testing for comparison against other similar 

= and durability testing of adhesion. 1 fig., 7 
S. 


005,768 


DE89015749/GAR PC A03/MF A01 


——— Aerospace Co., Kansas City, MO. Kansas 


ity Div. 
Isothermal reacting comparison of DGEBA (digly- 
- ether of bisphenol A)-type epoxy resins. 
D. A. Spieker, and F. N. Larsen. Jul 89, 11p KCP- 
613-4113, CONF-8909169-1 
Contract AC04-76DP00613 
North American Thermal Analysis Society conference 
(18th), San Diego, CA (USA), 24-27 Sep 1989. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The trend toward miniaturization of electronic compo- 
nents has prompted the need for materials with im- 
proved dielectric properties and decreased tendency 
to promote corrosion resulting from low levels of ionic 
impurities. Epoxy resins based on the diglycidy! ether 
of bisphenol A (DGEBA), which have reduced levels of 
total, ionic, and/or saponifiable chlorine, have recently 
been introduced commercially for use in microelec- 
tronic applications. These electronic-grade resins 
have been either manufactured specifically to reduce, 
or purified to remove, the molecular species that are 
responsible for the ionic and saponifiable chlorine. Be- 
cause some of these species have been shown to 
affect the bulk resin processing parameters, a study 
was undertaken to compare the reactivities of some 
So, resins to the non-electronic-grade 
materials. This paper presents the results of the DSC 
kinetic study performed on commercially available 
DGEBA resins to determine if process changes were 
required to replace a traditional DGEBA-type resin with 
a reduced chlorine version. 2 refs., 5 figs., 2 tabs. 


005,769 

N89-29698/2/GAR PC A09/MF A01 
Office National d’Etudes et de Recherches Aerospa- 
tiales, Paris (France). 

Physical Mechanisms and Disturbances Related to 
the Attachment of an Electric Arc to a Conductive 
Cylinder. 

Ph.D. Thesis. 

P. Levesque. 1988, 193p ONERA-NT-1988-2 

In French; English Summary. Original Report Will Also 
Be Announced as Translation (Esa-TT-1 168). 


The physics of the interaction between medium length 
electric arcs (5 to 35 cm) and a structure caer 
aircraft fuselage on a small scale are discussed. The 
classical physical analysis of electrical discharges is 
reviewed. A certain number of typical discharge con- 
figurations in air, over small and large distances are 
presented. The electrical characteristics of the experi- 
mental device and the various electrical and optical di- 
agnostic systems used are described. The main exper- 
imental results are given. A critical analysis and a 
physical interpretation of the different phases of the 
phenomena is provided. The special role of high cur- 
rent streamers and of the propagation of high conduc- 
tivity leaders is outlined. A qualitative analysis of the 
correlations between the different phases of the arc- 
over and the voltages induced inside the simulated air- 
craft structure summarizes the results. 


005,770 

PATENT-4 809 003 Not available NTIS 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Aimond Test Body. 

Patent. 

A. K. Dominek, R. M. Wood, and M. C. Gilreath. Filed 
23 May 88, patented 28 Feb 89, 4p N89-28672/8, 
PAT-APPL-7-197 191 

opez) May 1988 Supersedes N88-24845 (26 - 18, p 


This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


The invention is an almond shaped test body for use in 
measuring the performance characteristics of micro- 
wave anechoic chambers and for use as a support for 
components undergoing radar cross-section measure- 
ments. The novel aspect of this invention is its shape, 
which produces a large dynamic scattered field over 





—— angular regions making the almond valuable for 

erifying the performance of microwave anechoic 
cnaebee. As a component mount, the almond exhib- 
its a low return that does not perturb the measurement 
of the component and it simulates the backscatter 
characteristics of the component as if over an infinite 
ground plane. 
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005,771 

DE89009931/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Preparation and evaluation of composite mem- 
branes for zinc/bromine storage batteries. 

C. Arnold, and R. A. Assink. 1989, 12p SAND-89- 
0700C, CONF-890902-2 

Contract AC04-76DP00789 

American Chemical Society national meeting (198th), 
Miami, FL (USA), 10-15 Sep 1989. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Low coulombic efficiencies of zinc/bromine redox bat- 
teries have been attributed to migration of bromine and 
negatively charged bromine moieties through the mi- 
croporous separator used to separate the catholyte 
from the anolyte. While it has been demonstrated that 
improvements in coulombic efficiency can be achieved 
by replacing the microporous separator with a cationic 
ion exchange membrane, these membranes are ex- 
pensive and/or not sufficiently conductive to be practi- 
cable. We have found that the rate of bromine perme- 
ation can be reduced by two orders of magnitude with 
minimal decreases in conductivity by impregnating 
commercial microporous polyethylene type separators 
with sulfonated polysulfone, a cationic polyelectrolyte 
that was developed in earlier work for other redox stor- 
age batteries. 5 refs., 1 fig., 1 tab. 


005,772 

PAT-APPL-7-389 218/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 

Silver Composite Cathodes for Alkaline Secondary 
Batteries. 

Patent Application. 

W. Ferrando. Filed 2 Aug 89, 13p AD-D014 227/3 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


This invention relates to electrochemical cells and 
more particularly to silver electrodes for electrochemi- 
cal cells. Accordingly, an object of this invention is to 
provide a new, lighter weight silver electrode for sec- 
ondary cells. Another object of this invention is to pro- 
vide an electrode which requires less silver to operate. 
A further object of this invention is to provide a silver 
electrode which uses the silver more efficiently. Yet 
another object of the invention is to provide an easier, 
less expensive method of manufacturing silver elec- 
trodes for secondary cells. Patent applications. (JES) 


005,773 

PAT-APPL-7-395 547/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 
Silver-Nickel Composite Cathodes for Alkaline 
Secondary Batteries. 

Patent Application. 

W. Ferrando. Filed 16 Aug 89, 13p AD-D014 231/5 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A method for producing lightweight silver-nickel com- 
posite electrodes by in way ah phe rey fiber plaque 
with a suspension of finely di nickel powder in an 
aqueous solution of AgNO3; drying the graphite fiber 
plaque to produce a coating of AgNO3 crystals and 
nickel particles on the surfaces of the graphite fibers; 
heating the coated graphite fiber plaque at a tempera- 
ture about the melting point of AgNO3 until the AgNO3 
melts and wets the nickel particles and the surfaces of 


el hydrocide; Patent oniaaaen ic) 


005,774 


PAT-APPL-7-674 254/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 


Electrochemical of Silver Oxide Elec- 
trodes Having High Thermal Stability. 


Patent Application. 
D. R. Glen, A. N. Mansour, K. M. O’Neill, S. Dallek, 
- B. F. Larrick. Filed 2 Aug 89, 15p AD-D014 224/ 


This Government-owned invention available for U.S. li- 


censing and, possibly, for foreign licensing. Copy of 
application available NTIS. _ 


This invention relates to electrochemical cells and 
more particularly to silver oxide electrodes. According- 
ly an aa of this invention is to provide a new 
method of electrochemically preparing AgO = 
trodes. Another object of this invention is to 
method of increasing the shelf life of el 

prepared Silver oxi sueduedee. A totter cabal ot 
this invention is to increase the energy ——- of 
pe yn mergers prepared AgO electrodes. 

and other objects of this invention are ao th by 
proving in the process for a AgO cathodes by 
anodizing silver plaques in basic electrolytes, the im- 
provement of performing the anodizing process at a 
temperature in the range of from about 70 C to i just 
under the reflux temperature of the electrolyte. (JES) 


005,775 


PB90-120536/GAR PC A03/MF A01 
Environmental Protection Agency, Ann Arbor, Mi. Con- 
trol Technology and Applications Branch. 

= of Photovoltaic and Battery Applica- 
Technical rept. 

J. D. Murrell, and K. H. Hellman. Oct 89, 14p EPA/ 
AA/CTAB-89/07 


The use of solar cells and batteries for power genera- 
tion and vehicle propulsion is examined in the report. 
Issues such as energy uses and fuel sources, solar 
electric power, energy storage for solar photovoltaic 
systems, batteries for electric cars and applications for 
other mobile sources are also discussed. 


Electric Power Production 


005,776 


AD-A212 854/4/GAR PC A03/MF A01 

Stanford Univ., CA. Systems Optimization Lab. 

ho a Carlo (Importance) Sampling within a Bend- 
Decomposition Algorith 


im for Stochastic 
ieee Programs. 
Technical rept. 
G. Infanger. Sep 89, 34p Rept no. SOL-89-13 
Contracts N00014-89-J-1659, DE-FG03-87ER25028 
Sponsored in part by Grants NSF-DDM88-14253 and 
NSF-DMS89-13089. 


A method employing decomposition techniques and 
Monte Carlo sampling (importance sampling) to solve 
stochastic linear programs is described and applied to 
capacity expansion planning problems of electric utili- 
ties. We consider uncertain availability of generators 
and transmission lines and uncertain demand. Numeri- 
cal results are presented. (KR) 


005,777 


AD-A212 924/5/GAR 
Illinois Inst. of Tech., Chicago. 


PC A04/MF A01 


005,779 
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Repair, Evaluation, Maintenance, and Rehabilita- 
tion Research Program. Generator 
and Generator-Motor insulation Tests. 

Final rept. 

R. H. Bruck, and R. McCormack. Sep 89, 70p CERL- 
TR-REMR-EM-4 

Contract DACA88-86-D-0012 


This report is a general treatise on insulation testing for 

Corps of Engineers 

erator motors. Included are 

ae the effect of operating and serv- 
eat af dae bana ee an 

pn description of visual inspections and electrical 

tests. Tests covered are the routine and special tests 

accepted by the industry for i St ae 

generator stator, rotor, and stator core. A discussion 

poms this cori for row 

are i in report 

on criteria for generator uprating. th detled guidance 

por ener for a rae aa — surveyed about cur- 

r _———— insul testing. Present prac- 

secouemended couline mapenien el Soak pagent 

recom ine i 

included. Miso included sa summary of the Corp o 

Engineers experience with a neg insulation. 

Sabet saab presen enya 

insui 
nated insulation is included. (RRH) 


005,778 
DE89011672/GAR 


PC A04/MF A01 


L. Rubow. Mar 89, 55p DOE/MC/21023-2718 
Contract AC21-86MC21023 

Sponsored by Department of Energy, Washington, DC. 
Poe oe of this document are illegible in microfiche 
products. 


This report identifies, classifies, and ranks the re- 
search and development needs of coal-fired second- 
generation pressurized fluidized bed combustion 
plants. This type of plant can operate with a 45-per- 
cent efficiency (based on the higher heating value of 
the coal used as fuel) and can achieve a cost of elec- 
tricity at least 20-percent lower than that of a conven- 
tional pulverized-coal-fired plant with wet-lime-stone 
flue gas desulfurization. The proposed plant concept 
integrates a coal /carbonizer with a circulat- 
ing pressurized fluidized bed combustor (CPFBC). 
Char luced in the carbonizer is burned in the 
CPFBG, and the low-Btu fuel gas produced in the car- 
bonizer is burned in a topping combustor to heat the 
CPFBC exhaust ges toa F and higher before it 
enters a turbine. The carbonizer CPFBC oper- 
ate with lime-based sorbents for in-situ sulfur capture 
at less than or equal to 1600F. Components being de- 
veloped for first-generation pressurized fluidized bed 
combustion plants (gas turbine inlet temperature less 
than or equal to 1 aided tfeae tae o 
—- erosion, and deposition. 14 refs., 15 figs., 6 


005,779 

PB90-120338/GAR PC AO5/MF A01 

— Resources Management, Inc., Annap- 
is, MD. 

Solid Waste Issues Associated with Sulfur Dioxide 

Emissions Control. 

Final rept. 

M. McGeehin, J. Bartoshesky, and D. Collins. Jun 89, 

100p PPRP/AD-89-3 

Sponsored by Maryland Power Plant Research Pro- 

gram, Annapolis. 


The report provides an overview of the solid waste 
issues related to retrofitting selected FGD systems to 
the Maryland power plants. The study is prepared for 
Maryland legislators, regulators, and other interested 
parties for use in understanding the issues associated 
with FGD solid waste management at power piants in 
Maryland. The report compares FGD waste mi — 
ment to current ash management procedures in 
to point out the similarities and differences between 
— int of these two materials. The overview 
describing the FGD systems and character- 
istes of waste generated. The potential FGD waste 
volumes that would be generated in Maryland are then 
estimated based on several control scenarios and 
compared to the current volumes of ash landfilled. A 
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discussion of typically available disposal methods or 
utilization options is also presented for the various 
FGD processes. Finally, the issues related to permit- 
ting FGD waste disposal facilities are presented. 


005,780 

PBS0-500513/GAR CP To2 

Department of Energy, Washington, DC. Energy Infor- 

mation Administration. 

Annual Electric Generator Report (Form ElA-860) 

1900-1988 (ASCIl). 

Data file. 

E. Bess. 1988, a DOE/DF/MT-90/013 

See also PB90-500521. 

Source tape is in the ASCII character set. This restricts 

preparation to 9 track, one-half inch tape only. Identify 

recording mode by ons density only. For price at 

6250 bpi density, call NTIS Computer Products. 

The product contains data on the status of electric 

generating plants and associated equipment in oper- 

ation and those scheduled to be in operation within 10 
ears of the current reporting period in the United 
tates and Puerto Rico. The data are contained in 

three files: Generator leve! data; Plant level data; and 

Utility level data. 
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Annual Electric Generator Report (Form EIA-860) 
1900-1988 (EBCDIC). 

Data file. 

E. Bess. 1988, mag tape DOE/DF/MT-90/014 
Supersedes PB89-140115. See also PB90-500513. 
Source tape is in the EBCDIC character set. This re- 
stricts preparation to 9 track, one-half inch tape only. 
Identify recording mode by py | density only. For 
price at 6250 bpi density, call NTIS Computer Prod- 
ucts. 


The product contains data on the status of electric 
generating plants and associated equipment in oper- 
ation and those scheduled to be in operation within 10 

of the current reporting period in the United 
States and Puerto Rico. The data are contained in 
three files: Generator level data; Plant level data; and 
Utility level data. 
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Annual outlook for US electric power 1989. Projec- 
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Section 205 (a)(2) of the Department of Energy Orga- 
nization Act (Public Law 95-91) requires the Adminis- 
trator of the Energy Information Administration (EIA) to 
carry out a comprehensive program that will collect, 
evaluate, assemble, analyze, and disseminate data 
and information relevant to energy resources, re- 
serves, production, demand, ae and related 
economic and statistical information. meet these 
responsibilities in the area of electric power, EIA has 
erty this report entitled Annual Outlook for US 
lectric Power 1989. The report contains four chap- 
ters. Chapter 1 discusses important 1988 events in the 
electric power industry. Chapter 2 provides regional 
projections of sources and uses of electricity to the 
year 2000. Chapter 3 describes bulk power trade in the 
United States. Finally, Chapter 4 examines environ- 
mental legislation that may affect the electric power 
industry and provides emissions calculated from data 
collected on Form EIA-767. The appendices to this 
report provide detailed assumptions (Appendix A), re- 
gional projections of this year’s forecast (Appendix B), 
and state-level emissions data (Appendix C). The 
report is intended for a general audience. It should be 
of particular interest to public utility analysts, policy and 
financial , investment firms, trade associa- 
tions, federal and state regulators, and legislators. 
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This directory is a compilation of organizations which 
disseminate a wide range of information on the effi- 
cient use of energy in the residential and commercial 
sectors. Each organization’s services are defined by 
the informations’ targeted audience, types of services 
offered, topics and sectors addressed and access 
terms required. The organizations included in this di- 
rectory are based on the Guide to Energy Efficiency 
Information Services for the Residential and Commer- 
cial Sectors, June 1987. The information is presented 
in two formats in this pote se! each focusing on differ- 
ent manners of data retrieval. Section One provides a 
matrix illustrating the information available by the type 
of energy-efficiency services offered and Section Two 
presents information on available services in an aipha- 
betized list by the organization name. 
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Design tool evaluation: Benchmark test cases. 
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ings: Technical report. 
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This report documents the simulation work conducted 
by the participants in an IEA Task VIII working group 
on Design Tool Evaluation. The objective of the work- 
ing group was to investigate the practicality of produc- 
ing a series of references, or benchmark test cases, 
which could be used as part of a rational process for 
choosing a thermal design tool for residential build- 
ings. Target ranges for annual loads, annual maximum 
and minimum temperatures and peak loads were ob- 
tained using simulation models. These test the ability 
of design tools to model thermal mass, direct gain win- 
dows, overhangs, internally generated heat, and dead- 
band and set-back thermostat control strategies. 
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Rationelle E leverwendung in Industrie und 
Energiewi - Schwerpunkte der Fors- 
chungsfoerderung unter Einbeziehung von Ener- 
giespeichern. (Effective energy use in the energy 
industry and general industry - main emphasis in 
research sponsorship including energy storage 
systems). 

30 Mar 88, 44p ETDE-mf-9910845 

In German. pno. 15/88 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


After a short explanation of the basic principles of the 
sponsorship policy of the BMFT (Federal Ministry for 
Research and Technology), a description is given of 
the background to supplementary sponsorship pro- 
— of the Federal Government, the EC and the 
ederal states. The main emphases in the sponsorship 
of effective energy use in the energy industry and in 
general industry are also described, also with regard to 
energy storage systems. Finally a few remarks are 
made about programme management. In the appendix 
appears a list of projects which have been running 
ua. 1987 with the status as of December 31, 1987. 
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32-month gasifier mechanistic study and down- 
stream unit process development program for the 
rized a lomerating fluidized-bed gas- 

tion system. rterly technical progress 

report, i to June 1987. 

Progress rept. 

D. K. Schmidt, S. Datta, G. B. Haldipur, S. Katta, and 

E. Kettering. Nov 88, 212p DOE/MC/21063-2706 

Contract AC21-84MC21063 

Sponsored by Department of Energy, Washington, DC. 
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The external hot gas cleanup system at the PDU was 
commissioned in July 1986. From July 1986 to April 
1987, three tests were completed to develop the zinc 
ferrite desulfurization process. In this quarter, the in- 
bed desulfurization system was coupled with the exter- 
nal hot gas cleanup system to study and evaluate PDU 
performance and the coal gasification and the hot gas 
cleanup processes while conducting tests with the in- 
tegrated system. Test Plan TP-037-4 was completed in 
April 1989 and Test Plan TP-037-5 was initiated in 
June. a the nee the reactivity of PDU 
gasifier samples (char/limestone or char/dolo- 
mite) was determined on the thermogravimetric ana- 
lyzer. The carbon content of these samples was very 
low, indicating a high rate of carbon conversion. Test 
results showed that the gasifier bed samples are very 
reactive at high carbon conversion levels, thereby 
showing the effect of sorbent injection on the gasifica- 
tion rate. The effect of various operation parameters 
on gasifier performance during in-bed desulfurization 
testing at the PDU was also studied. Performance wa 
analyzed in terms of gasification rate and product gas 
composition, using the mechanistic gasifier model. A 
comparison of the predicted versus the measured is 
provided herein. Work continued to study and evaluate 
PDU fines recycle performance. Also included in this 
pe pon are test data from PDU test TP-037-3. 66 figs., 
42 tabs. 
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32-month gasifier mechanistic study and down- 
stream unit process development program for the 
pressurized ash-agglomerating fluidized-bed gas- 
ification system. Quarterly technical progress 
report, July-September 1987. 

Progress rept. 
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The external hot gas cleanup system at the PDU was 
commissioned in July 1986. From July 1986 to Sep- 
tember 1987, six tests were completed to develop the 
zinc ferrite desulfurization process. In this quarter, the 
— coal gasification hot gas cleanup systems at 
the PDU were operated to complete tests plans TP- 
037-5 and TP-037-6. An evaluation was completed of 
all previous external hot =“ cleanup tests during the 
reporting period, and the findings were used to devel- 
op a PDU test — to improve external hot gas 
cleanup system performance in the polishing mode (a 
product gas velocity <2000 hr(sup (minus)1) and an 
H2S/COS desulfurizer inlet concentration <600 ppM). 
A variety of test conditions (from tests TP-037-1 
jie TP-037-5) were studied. The results showed 
that the hot gas cleanup potential of zinc ferrite in the 
PDU has been demonstrated, achieving near equilibri- 
um concentrations of H2S/COS (<10 ppM) in the 
product gas exiting the desulfurizer. Six additional lab- 
oratory tests were conducted to study tracer gas con- 
centration profiles in a jetting fluidized bed. These data 
were analyzed along with previous data from the Wes- 
tinghouse R&D 30-cm unit and the KRW 3-meter Cold 
Flow Scaleup Facility to obtain dimensionless concen- 
tration profiles in a fluidized bed as a function of the jet 
velocity, the bed density, and the injection location of 
two materials representing two modes of gasifier oper- 
ation. These data were input to the PDU mechanistic 
=— to predict gasifier performance. 80 figs., 30 
tabs. 
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Studies of the initial reactions that occur during 
direct coal liquefaction. 

F. V. Stohl. 1989, 5p SAND-89-0853C, CONF- 
890902-8 

Contract AC04-76DP00789 

American Chemical Society national meeting (198th), 
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Reactions that occur during preconversion processing 
of coal in direct liquefaction can be either beneficial or 
harmful. The objectives of this work are to identify the 
types of compounds and process conditions that give 
rise to retrogressive reactions during preconversion 
processing. Experiments have been performed to 
evaluate the impacts of temperature, catalysts, miner- 
al matter, and hydrogen donors on these reactions. Ini- 
tial studies have been carried out using dibenzyl ether 
(DBE) because ether linkages represent one type of 
bonding believed to be present in coal (1). Previous 
studies have analyzed the kinetics and mechanisms of 
thermolysis of DBE (2,3) and have also used DBE to 
study effects of process variables in coal liquefaction 
(4). Results of thermal reactions with DBE have shown 
that the main reaction products are toluene, benzalde- 
hyde, benzyl alcohol and benzene (2). In the presence 
of catalysts such as ZnCi2, the product distributions 
are more complicated and can obtain significant 
amounts of material with higher molecular weights 
than DBE (5,6). 8 refs., 2 tabs. 
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Mild gasification processes produce coal liquids that 
have the potential to be upgraded for use as transpor- 
tation fuels. The quality and yield of these liquids vary 
widely depending upon the severity of the gasification 
process. Chemical upgrading of coal liquids may offer 
a viable and potentially economical alternative to con- 
ventional hydrotreating processes. Coal liquids from 
the United Coal Company Research Corporation, the 
KILnGAS, the SGI International, and Coalite (United 
Kingdom) 3 promrapery have been characterized. These 
liquids and some of their distillates were subjected to 
solvent extraction upgrading with formic, acetic, and 
phosphoric acids to remove the basic nitrogenous 
fraction. Nitrogen removal ranged from about 50 to as 
high as 98%, with a recovery factor of about 75%. The 
most cost-effective reagent appears to be 25 vol % 
phosphoric acid. 10 refs., 4 figs., 1 tab. 
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Influence of organic coal structure on liquefaction 
behavior under low-severity conditions. 

C. E. Snape, F. J. Derbyshire, H. P. Stephens, R. J. 
Kottenstette, and N. E. Smith. 1989, 17p SAND-89- 
1216C, CONF-890902-9 

Contracts FG22-83PC60811, AC04-76DP00789 
American Chemical Society national meeting (198th), 
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The influence of coal structure on primary conversions 
and oil yields in thermolytic extraction with different H- 
donor and non-H-donor solvents and in dry catalytic 
hydrogenation has been investigated. Pre-soaking of 
coal/H-donor solvent slurries at 250(degree)C in- 
creased conversions and the level of hydrogen trans- 
fer at short contact times (SCT, (le) 10 min) with 9,10- 
dihydrophenanthrene demonstrating the importance 
of solvent accessibility. However, contrary to other 
studies, prior removal of THF-extractable material 
(mobile phase) from one bituminous coal actually gave 
rise to higher conversions to pyridine - solubles for 
non-donor polynuclear aromatic compounds (PAC), 
such as naphthalene, phenanthrene and pyrene. 
These findings highlight the difficulties in relating pri- 


mary conversions to coal characteristics. In contrast, 
oil yields have been found to broadly increase with de- 
creasing rank on both H-donor solvent — — 
a process solvent and dry catalytic h 

However, in SCT tetralin extraction where poor "ays 
cal contact between coal and solvent exists, 

total conversion nor oil yield correlated with rank. 27 
refs., 6 figs., 4 tabs. 
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This paper ae an outline of the methodology that 
has been developed to allow a comparative technical 
and economic analysis of coal peerage using the 
HRI CTSL process, coprocessing pay Hy HRI tech- 
nology, and resid upgrading usi -OIL process. 
These three similar technologies have been evaluated 
on as comparable a basis as possible so that their rela- 
tive technical and economic merits can be identified. 
The approach used to perform this analysis also allows 
sensitivity analyses to be performed with respect to 
feedstock costs and other significant parameters so 
that the conditions for economic utilization of copro- 
cessing can be identified. 9 refs., 4 figs., 2 tabs. 
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The mission of the Fossil Energy program is to en- 
hance the use of the nation’s fossil energy resources. 
This includes developing technologies to use coal in 
an environmentally acceptable manner, to extend the 
reserve base of natural gas and oil, and to develop 
economically and environmentally improved tech- 
niques for extracting energy from oil shales and tar 
sand. METC’s mission applies to certain technologies 
within this broad scope of technologies encompassed 
by the Office of Fossil Energy. The Government func- 
tions as an underwriter of risk and as a catalyst to stim- 
ulate the development of technologies and technical 
information that might otherwise proceed at a slower 
pace because of the high-risk nature of the research 
involved. The research programs and priorities are in- 
dustry driven; the purpose is to address the perceived 
needs of industry such that industry will ultimately bring 
the technologies to the commercial market. To accom- 
plish the goal of having the private sector commercial- 
ize Government-initiated technology, METC must have 
an effective technology transfer program. As evi- 
denced in this report, METC has an active and effec- 
tive technology transfer program that is incorporated 
into all aspects of project planning and execution. 
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Ethanol, a high-octane liquid fuel compatible with 
today’s transportation system, can be produced by bi- 
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The technique of model compound immobilization by 
— surface attachment is being employed to in- 
ite the potential impact of restricted diffusional 
mobility on Gio there! enactetty of cosh This restrict- 
ed mobility may be imposed in coal as a consequence 
of its cross-linked, macromolecular structure. A de- 
tailed study of the thermolysis of surface-immobilized 
bibenzyl showed that the rate of unimolecular C-C ho- 
molysis is similar to that in fluid . Recent studies 
have foucused on the thermally induced, free radical 
chain decomposition reactions for surface-immobilized 
1,3-diphenylpropane and 1,4-diphenylbutane. For 1,4- 
diphenylbutane both the reaction rate and product 
composition are strongly dependent on surface cover- 
age and, hence, the proximity of zt .4-diphenylbutane 
molecules and hydr pe po 
surface. The rates 
lecular reaction steps on the surface might also be af- 
fected by the structure of neighboring molecules. In 
the current study, we are beginning to probe this fea- 
ture by examining the influence of the structure of co- 
attached aromatic molecules such as biphenyl and di- 
phenyimethane on the reaction rate and regioselecti- 
eee ,4-diphenylbutane. 7 refs. , 1 
9, . 
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Modeling of coal structure using computer-aided 
molecular design. 
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Knowledge of coal molecular structure is important in 
the understanding of coal reactivity. Computer-aided 
Molecular Design (CAMD) has been used to create 
and study 3-dimensional models of several postulated 
coal structures. Using molecular dynamics calcula- 
tions, a minimum-energy conformation for each struc- 
tural model has been determined. Characteristics of 
the resulting coal structures will be discussed. Interac- 
tions of the structures with polar and non- polar solvent 
molecules are being explored to provide insight into 
coal pre-conversion chemistry. Future studies possible 
with this new tool will be outlined. 9 refs., 2 figs., 1 tab. 
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Improved catalysts for liquid hydrocarbon fuels 
from syngas. Technical progress report, April- 
June 1988. 
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The objective of the contract is to consolidate the ad- 
vances made during the previous contract in the con- 
version of syngas to motor fuels using Molecular Sieve 
containing catalysts and to demonstrate the practical 
utility and economic value of the new catalyst/process 
systems with appropriate laboratory studies. This 
report contains results on the following: (A) catalyst 
characterization studies: detailed listing of the XPS/ 
microreactor data, (B) catalyst testing: details of runs 
initially reported during last quarter, and (C) techno- 
economic evaluation of the Co/X11/X9/TC-123 cata- 
lyst. 54 figs., 72 tabs. 
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The Petroleum Marketing Monthly (PMM) is designed 
to give information and statistical data about a variety 
of crude oils and refined petroleum products. The pub- 
lication provides statistics on crude oil costs and re- 
fined petroleum products sales for use by industry, 
government, private sector analysts, educational insti- 
tutions, and consumers. Data on crude oil include the 
domestic first purchase price, the fob and landed cost 
of imported crude oil, and the refiners’ acquisition cost 
of crude oil. Sales data for motor gasoline, distillates, 
residuals, aviation fuels, kerosene, and propane are 
presented. 
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The US Department of Energy’s Liquefied Gaseous 
Fuels Spill Test Facility is a research and demonstra- 
tion facility available on a user-fee basis to private and 
public sector test sponsors concerned with safety as- 
pects of hazardous chemicals. Though initially de- 
signed to accommodate large liquefied natural gas re- 
leases, the Spill Test Facility (STF) accommodates 
safety-related testing of most chemicals in commercial 
use. Facility is located at DOE’s Nevada Test Site 
near Mercury, Nevada, USA. The Spill Test Facility is 
the only facility of its kind for either large- or small- 
scale testing of hazardous and toxic fluids with the 
added ility of large-scale wind tunnel testing 
under controlled conditions. It is ideally suited for users 
to develop verified data on prevention, mitigation, 
clean-up, and environmental effects of toxic and haz- 
ardous gaseous liquids. This document is designed to 
briefly acquaint a potential user of the Spill Test Facili- 
ty with an outline of the procedures and policies asso- 
ciated with the use of the facility. 
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A much more detailed study was performed during this 
— of the reactions involved in the reduction of 

nO-TiO2 sorbents which were briefly discussed in our 
first quarterly report. As before, the findings pertaining 
to ZnO-TiO2 systems will be compared with the reduc- 
tion of ZnO under similar experimental conditions. The 
objectives of this study were to investigate the mecha- 
nisms and kinetics of sorbent ZnO-TiO2 as a function 
of the following parameters: (1) Zn/Ti sorbent ratio; (2) 
reduction temperature; (3) H2 concentration. 18 refs., 
10 figs., 2 tabs. 
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Hydrogen bonding in coal liquids and coal liquid 

distillates. Final report for the study period, Octo- 

ber 1985-May 1989. 
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The research performed in this project will be used in 
the development of analytical techniques for the deter- 
mination of the compounds involved in hydrogen 
bonding, of the extent of hydrogen bonding, and of the 
thermodynamics associated with the hydrogen bond- 
ing interactions in coal liquids. Data collected will be 
used to develop models for the prediction of both the 
thermodynamic and physical properties of coal liquid 
based on easily measured properties. Specific objec- 
tives include: (1) development of calorimetric tech- 
niques for the analytical determination of: (a) the con- 
centrations of coal liquid acids (including phenols and 
carboxylic acids) and coal liquid bases (including ani- 
lines, pyridines, and amines), and (b) the fractions of 
these polar compounds that are (1) unassociated, (2) 
self-associated, or (3) associated with other com- 
— (2) determination of the extent of hydrogen 

nding in neat coal liquids and distillate cuts; (3) de- 
velopment of models for the prediction of thermody- 
namic and physical properties of coal liquids and distil- 
late cuts. To date, we have developed potential analyt- 
ical methods for: (1) the determination of total N-bases 
in coal liquids by direct titration with a strong acid ti- 
trant (TCA), (2) the identification of classes of both the 
acid and base compounds in coal liquids using an ex- 
traction/calorimetric titration procedure (60% metha- 
nol/40% H20). We have also been able to show that 
the compounds identified are those that must be deter- 
mined in order to predict the thermodynamic and ther- 
mophysical properties of coal liquids. Experimental 
data are appended. 18 refs. 
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The research performed in this project will be used in 
the development of analytical techniques for the deter- 
mination of the compounds involved in hydrogen 
bonding, of the extent of hydrogen bonding, and of the 
thermodynamics associated with the hydrogen bond- 
ing interactions in coal liquids. Data collected will be 
further used to develop models for the prediction of 
both the thermodynamic and physical properties of 
coal liquid based on easily measured properties. Spe- 
cific objectives include: (1) development of calorime- 
tric techniques for the analytical determination of: (a) 
the concentrations of coal liquid acids (including phen- 
ols and carboxylic acids) and coal liquid bases (includ- 
ing anilines, pyridines, and amines), and (b) the frac- 
tions of these polar —— that are (1) unasso- 
ciated, (2) self-associated, or (3) associated with other 
compounds, (2) determination of the extent of hydro- 
gen bonding in neat coal liquids and distillate cuts, (3) 
development of models for the prediction of thermody- 
namic and physical properties of coal liquids and distil- 
late cuts. This report contains data on aqueous HCI 
extractions of the T102-T8 coal liquid. (CBS) 
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The research performed in this project will be used in 
the development of analytical techniques for the deter- 


mination of the compounds involved in hydrogen 
bonding, of the extent of hydrogen bonding, and of the 
thermodynamics associated with the hydrogen bond- 
ing interactions in coal liquids. Data collected will be 
further used to develop models for the prediction of 
both the thermodynamic and physical properties of 
coal liquid based on easily measured properties. Spe- 
cific objectives include: (1) development of calorime- 
tric techniques for the analytical determination of: (a) 
the concentrations of coal liquid acids (including phen- 
ols and carboxylic acids) and coal liquid bases (includ- 
ing anilines, pyridines, and amines), and (b) the frac- 
tions of these polar compounds that are (1) unasso- 
ciated, (2) self-associated, or (3) associated with other 
compounds; (2) determination of the extent of hydro- 
gen bonding in neat coal liquids and distillate cuts; (3) 
development of models for the prediction of thermody- 
namic and physical properties of coal liquids and distil- 
late cuts. This report contains data on aqueous HCI 
extractions of the T102-T8 coal liquid. 
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The objective of the Advanced Research and Technol- 
ogy Development (AR&TD) Fossil Energy Materials 
Program is to conduct research and development on 
materials for fossil energy applications with a focus on 
the longer-term and — needs of the various fossil 
fuel technologies. The Program includes research 
aimed toward a better understanding of materials be- 
havior in fossil energy environments and the develop- 
ment of new materials capable of substantial enhance- 
ment of plant operations and reliability. This combined 
semiannual progress report of activities on the pro- 
gram is in accordance with a work breakdown struc- 
ture in which projects are organized according to mate- 
rials research areas. These areas are (1) Ceramics, (2) 
Alloy Development and Mechanical Properties, (3) 
Corrosion and Erosion Research, and (4) Assess- 
ments and Technology Transfer. individual projects 
are processed separately for the data bases. 
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American Institute of Chemical Engineer’s summer na- 
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Efficient alkane-activation catalysts are needed for a 
number of applications including methane conversion 
to liquid fuels, clean-up of dilute waste streams, and for 
oxidation of higher molecular weight alkanes, olefins, 
and aromatics. For some of these applications, high 
selectivity and regioselectively of the catalyst is de- 
sired. Our work takes a biomimetic approach to the de- 
velopment of shape and size selective catalysts using 
computer-aided molecular design (CAMD) techniques. 
The biomimetic CAMD methodology consists of sever- 
al elements, including: (1) ips er of biological 
catalysts, especially those like methane monooxygen- 
ase and cytochrome P-450 that activate C-H bonds, to 
determine the structural features to be designed into a 
synthetic catalyst, (2) molecular mechanics calcula- 
tions to evaluate potential catalysts, (3) synthesis of 
the designed catalyst, (4) spectroscopic characteriza- 
tion of the synthetic catalysts, and (5) catalyst testing 
for activity and selectivity. The activity tests and struc- 
tural information provide a basis for making further im- 
provements in the catalyst design. This biomimetic 
CAMD methodology is being used to design shape and 
size selective catalysts based on the metalloporphyr- 





ins. Designed metalloporphyrins with bulky substi- 
tuents attached so as to give a small methane-binding 
cavity at the active metal center have been synthe- 
sized and tested. The photochemical production of the 
co-reductant required in the reaction that mimics cy- 
tochrome P-450 and the synthesis of bis-deep-pocket 
porphyrins are also described. 51 refs., 8 figs. 
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Comparison of Uinta Basin, Utah crude oil and bio- 
degraded products. 
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Biodegradation of crude oil is described. Samples of oil 
shale were collected from Hell’s Hole Canyon in Utah, 
The C-b Tract Mine in Colorado, and the Southman 
Canyon area in Utah. Tar sands were collected from 
Asphalt Ridge in Utah. Gilsonite was collected from 
the Bonanza area of Utah. Petroleum samples were 
collected from the Red Wash Oil Field and the Alta- 
mont-Bluebell Oil Field in Utah. Solid samples were 
placed in plastic bags and water samples in sterile 
plastic tubes. The samples were transported to the 
Idaho National Engineering Laboratory Research 
Center in Idaho Fails, Idaho for microbiological studies. 
Samples designated for pyrolysis gas chromatogra- 
phy/mass spectrometry studies were sent to the 
Center for Micro-Analysis and Reaction Chemistry, 
University of Utah, Salt Lake City, Utah. 4 refs., 5 figs., 
2 tabs. 
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Engineering Design Considerations for Methane 
Fermentation of Energy Crops. Annual Report- 
Year 4, January-December 1987. 

W. J. Jewell, R. J. Cummings, F. G. Herndon, B. K. 
— and T. E. White. Nov 88, 442p GRI-88/ 
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The goal of the project is the development of a cost- 
effective system to produce methane from energy 
crops. Emphasis is on defining the solid state systems. 
Experiments used napier grass and sorghum, but agri- 
cultural wastes, poplar, cattails and sugar cane were 
included. A simple technique using external air strip- 
ping of CO2 from the leachate recycled from a solid- 
state digester was developed to increase the methane 
content of digester gas. Methane content greater than 
90% was achieved. A successful scale-up to 1.2 cum 
of solid state di oe of poplar wood at 55 C was 
accomplished. Twenty-four percent of the VS were 
converted in the 70-day bath test. Comprehensive in- 
formation was developed on phase separation, wet 
slurry digestion, plug flow digestion, and modeling of 
solid digestion kinetics. The two main feedstocks, sor- 
ghum and napier grass, can be converted to methane 
at efficiencies approaching or exceeding 90%. The 
main limitations for application of the technology are 
the slow rates of conversion. Future research on the 
fundamentals of conversion are planned to improve 
conversion system feasibility. 
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Contract GRI-5088-260-1640 
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A mild (solvated electron reduction) depolymerization 
method has been applied to three coals (North Dakota 
Lignite, Pittsburgh No. 8 high volatile bituminous, and 
Pocahontas No. 3 low volatile bituminous) from low to 
high rank. Resultant solubilities ranged from 12 to 
60%, however only a very small percent (< or = 5%) 
could be analyzed by high resolution chromatographic 
methods. However, the results indicate that the sol- 


vent extractable portion of coal becomes more charac- 
teristic of the macromolecular structure of coal as rank 
increases. The sulfur and nitrogen heterocycles in the 
extracts of different rank coals were separated and 
identified using gas See coupled to ele- 
ment-selective detection and mass spectrometry. 
Thiophenic compounds were the major sulfur-contain- 
ing compounds, and pyrrolic compounds were the 
most abundant nitrogen-containing compounds. The 
heterocycles and the polycyclic aromatic hydrocar- 
bons had structural similarities that could be related to 
coal rank or maturity. There were preferred aromatic 
moieties for which the degree of alkylation and extent 
of aromatization decreased and increased, respective- 
pe with rank. The selection of propylene carbonate/ 

O02 mixtures as mobile phase, and the optimization of 
a two-dimensional chromatograph for supercritical 
fluid chromatography, strengthens the possibility of ef- 
fectively analyzing large molecular mass compounds 
in the various coal fractions. 
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Eight projects that have reached the technology trans- 
fer stage are summarized: a directional boring system, 
a rotary clearing tool, heat fusion guidelines, a data- 
base on in-service aging, flow conditioner placement 
criteria, speed-of-sound data for natural gas mixtures, 
a model for optimizing piping maintenance, and a 
model for evaluating the cost/benefits of new technol- 
ogies. The success of these projects will help reduce 
transmission and distribution costs for natural gas. 
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Thirty-five Illinois coal cleaning plants were surveyed 
to determine the quantity, particle size distribution, and 
coal content of refuse generated. The data guided 
flowsheet design for secondary recovery. Detailed wa- 
shability tests were conducted incorporating different 
cleaning technologies on samples of effluents from 
two coal cleaning plants and material from one slurry 
pond. Three flowsheets were developed for process- 
ing coal fines. A model and computer program was de- 
veloped to aid selection of the most cost effective 
process for secondary recovery. The model results in- 
dicate that secondary recovery could be economically 
feasible at the three sampled sites and from wastes of 
existing coal cleaning plants containing as low as 11 to 
13 percent coal. Approximately 31 percent coal con- 
tent is required for extracting and processing coal from 
ponded materials to be economically feasible. 
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Measurements of the molar heat capacity at constant 
volume Cv,m(XCH4-+(1-X)C2H6, X=0.35, 0.50, 0.68) 
at temperatures from 100 K to 320 K and at pressures 
to 35 MPa are reported. Heat capacities have been 
measured for 626 state conditions and these measure- 
ments complement thermodynamic and transport- 
property measurements previously reported for the 
same mixtures. The measurements were made on 
samples of constant mass contained by a calorimeter 
vessel of nearly constant volume. Uncertainties of the 
heat-capacity measurements are estimated to be less 
than 2.0%. Critical enhancement of heat capacity for 
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each mixture is apparent in the critical-temperature 
region for constant density and similarly in the critical- 
density region for constant temperature. Liquid heat 
capacities at saturation, obtained by extrapolation at 
constant density, have a minimum for each composi- 
tion occurring at twice the estimated critical density. 
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Competitive Position of Natural Gas: Manufactur- 
ing Automation and Process Controls: Topical 
Report April 1989. 
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B. S. Minsker. Apr 89, 164p GRI-89/0156 
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In the study of manufacturing automation, three inter- 
acting areas were examined: industrial process, proc- 
ess components, and automation components. Taxon- 
omies were developed for each of these areas to 
focus the analysis. The interactions between automa- 
tion developments and gas use were studied in detail 
for five processes: metal heat treating, steel reheating, 
forging, glass making, and paper drying. Recent devel- 
opments reported in the literature were reviewed and 
within each industry, areas of gas and automation sys- 
tems, vendors of manufacturing automation systems, 
and systems designs and integrators were inter- 
viewed. Through this approach, current and future de- 
velopments in automation and their impacts were iden- 
tified. R&D opportunities for the five specific processes 
studied and generic areas were also identified. Auto- 
mation trends in industrial process heat applications 
will continue, with continued reduction in energy and 
gas use. 
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price at 6250 bpi density, call NTIS computer Products. 


The Coal Distribution Data tape 1987 includes informa- 
tion on the distribution (shipments in tons) of U.S. coal 
by coal-producing district of origin, consumer end-use 
category, state of destination and method of transpor- 
tation. Destinations are domestic (by State) or foreign 
(the total amount of coal shipped for export). Data are 
reported quarterly. Data are collected from U.S. com- 
panies that owned or purchased and distributed in 
excess of 50,000 tons of coal during a year. The com- 
panies include coal mining companies, wholesale coal 
dealers, and retail coal dealers. 
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ucts. 


The Quarterly Coal Report 1988 includes information 
on U.S. coal production, exports, imports, receipts, 
consumption, delivered prices, and stocks. Data are 
collected by three quarterly coal surveys (coal con- 
sumption at manufacturing plants, coal distribution, 
and coal consumption at coke plants) and two monthly 
surveys of electric utilities. 
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Hot Dry Rock (HDR) geothermal energy well EE-2 at 
Fenton Hill, New Mexico, was sidetracked and redrilled 
into the HDR Phase II reservoir after two unsuccessful 
attempts to repair damage in the lower wellbore. 
Before sidetracking was begun, six cement slurries 
were pumped to plug the abandoned lower wellbore 
and to support the production casing where drilling 
wear was predicted and where sidetracking was to 
occur. This work and the redrill of EE-2A were com- 
pleted in November 1987. Specifications were pre- 
pared for a state-of-the-art tie-back casing, which was 
procured, manufactured, and delivered to Fenton Hill 
in May 1988. The well was then completed in June 
1988 for hot-water production service by cementing in 
a liner and the upper section of production casing and 
installing and cementing a tie-back casing string. 24 
refs., 17 figs., 5 tabs. 
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Compliance Testing of Eielson AFB (Air Force 
Base) Central Heating and Power Plant, Coal-Fired 
Boiler Number 4, Eielson AFB, Arkansas. 

Final rept. 7-15 Jun 89. 

J. A. Garrison. Jul 89, 92p Rept no. USAFOEHL-89- 
O68EQO686GEF 


At the request of HQ 343 CSG/DEEV and HQ AAC/ 
SGPB, source compliance testing (particulate and visi- 
ble emissions) of Boiler No 4 in the Eielson AFB Cen- 
tral Heating and Power Plant was conducted on 7-15 
June 1989. Testing was performed to determine com- 
pliance with regards to the renewal of Alaska Depart- 
ment of Environmental Conservation Air Quality Con- 
trol Permit to Operate 8331-AA001. Boiler No. 4 was 
tested on 12 and 14 Jun 89. On 12 June results indi- 
cated that visible emissions standards were met; how- 
ever, particulate emissions standards were not met. 
The boiler was retested on 14 June and all emissions 
standards were met. All emission requirements for 
permit renewal have now been met. Keywords: Com- 
pliance testing; Stack sampling; Stack emissions; Par- 
tion Ges) Source emission testing, Opacity; Air pollu- 
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The economic viability and technical feasibility of se- 
lected cool storage systems are considered. Cool stor- 
age has clear potential for several applications: in con- 
nection with air-conditioning systems, domestic refrig- 
erating and freezing systems; commercially in the dairy 
and vegetable industries; and in deep freezing, as in 
the meat industry. Air-conditioning has limited signifi- 
cance in Finland. For this reason it was not investigat- 
ed in the study. 
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A key item of equipment used to acquire research data 
while testing wind turbines is the Remote Multiplexing 
Unit (RMU). To more adequately analyze and report 
data in the DOE Wind Program, and to provide the un- 
certainties associated with such data, performance 
data were needed on RMUs, especially in terms of 
their behavior under the influence of temperature and 
the rate of change in temperature. A special test was 
conducted on one RMU in 1986, with particular atten- 
tion paid to the strain gage and voltage signal condi- 
tioning cards. This report presents some significant 
findings from the analysis of the test data. The infor- 
mation can be used to describe the uncertainties that 
are to be applied to wind energy research data ac- 
uired through RMU-based data acquisition systems. 
rational recommendations suggested by the re- 
sults include using longer warm-up times for the de- 
multiplexing unit and possibly heating the RMU for op- 
eration at lower temperatures. 10 refs., 10 figs., 4 tabs. 
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Four wind turbine turbulence codes, the Pacific North- 
west Laboratory (PNL) Rotational Code, the PNL Sim- 
ulation Code, the Holley Code, and the Sandia Nation- 
al Laboratories Code, were examined. Hub-height sim- 
ulations were made with each code and were com- 
pared to hub-height wind data from the vertical plane 
array of anemometers at the Howden 330-kW horizon- 
tal-axis wind turbine (HAWT). Blade tip simulations 
were made with each code and were compared to ro- 
tational wind data taken from the Howden-330 kW 
HAWT. The PNL Rotational Code was given an overall 
rating of satisfactory for large wind turbine applications 
and an overall rating of good for small wind turbine ap- 
plications. The PNL Simulation Code was given a 
rating of good when used with large turbines and a 
rating of very good when used with small turbines. The 
Holley Code and the Sandia Code were given ratings 
of — and satisfactory, respectively, for both large 
and small wind turbine applications. The Sandia Code 
could be upgraded if documentation were made avail- 
able. Further upgrades for any of the codes would re- 
quire major revision. 
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Considerable effort has been spent by the US Depart- 
ment of Energy and its contractors over the last few 
years to develop composite ——a materials 
(CPCMs) for thermal energy storage (TES). This pat- 
ented TES medium consists of a ghane-changs mate- 
rial (typically a salt or metal alloy) that is retained within 
the porous structure of a supporting material (typically 


a ceramic). The objectives of this study were to (1) in- 
troduce CPCMs to industries that may not otherwise 
be aware of them, (2) identify potentially attractive ap- 
plications for CPCM in industry, (3) determine technical 
requirements that will affect the design of CPCM’s for 
specific applications, and (4) ts interest among 
industrial firms for employing CPCM TES in their proc- 
esses. The approach in this study was to examine a 
wide variety of industries using a series of screens to 
select those industries that would be most likely to 
adopt CPCM TES in their processes. The screens 
used in this study were process temperature, presence 
of time-varying ene gy flows, energy intensity of the in- 
dustry, and econo’ c growth prospects over the next 
5 years. After ideri.iying industries that passed all of 
the screens, representatives of each industry were 
interviewed by telephone to introduce them to CPCM 
TES, assess technical requirements for CPCM TES in 
their industry, and determine their interest in pursuing 
applications for CPCM TES. 11 refs., 4 tabs. 
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Wind data collected at nine meteorological towers at 
the Goodnoe Hills MOD-2 wind turbine site were ana- 
lyzed to characterize the wind flow over the site both in 
the absence and presence of wind turbine wakes. Al- 
though previous studies have examined the wake and 
free-flow characteristics at the site, data collected in 
1985 from nine towers permitted a much more detailed 
and accurate analysis than was previously possible. 13 
refs., 25 figs., 7 tabs. 
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The scope of work covered by this quarterly report en- 
compasses prototypical combustor and channel 
design studies, design support engineering for the pro- 
totypical hardware, and 50 MWt power train testing 
data analysis. A new TRW design concept was devel- 
oped for cooling the prototypical combustor which uti- 
lizes modular cooling panels. The new design offers 
improved maintainability and scalability over the origi- 
nally proposed design. AVCO performed design analy- 
ses to define aspect ratios for the prototypical channel. 
The operating conditions for the channel are being de- 
termined in conjunction with TRW. Fabrication of the 
prototypical current controls continued. AVCO contin- 
ued development testing in the Mark VII facility to pro- 
vide design data for the prototypical 1A4 channel. 
Testing focused on evaluating methods for obtainin: 
transverse conductivity measurements and on the ef- 
fects of cathode slag shorting on generator perform- 
ance. Westinghouse completed detailed designs for 
the breadboard power consolidation circuitry for the 
Mark VII generator. Fabrication and performance veri- 
fication testing of these circuits is well underway. The 
data acquisition and monitor system for the bread- 
board consolidation circuits was also designed. The 50 
MWt workhorse power train was tested under condi- 
tions of 100% slag carryover. Results showed only a 
slight decrease in power output from the nominal 50% 
carryover baseline. Analyses indicate that perform- 
ance is much more sensitive to slag carryover in the 
zero to 30% range. 4 refs., 78 figs., 14 tabs. 
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Social Implications of a Wind Driven Generator Lo- 
cated in a Residential Area. 
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The findings are presented of a series of investigations 
to monitor noise disturbance to local residents and the 
potential distraction to highway users of a wind driven 
generator. The site chosen was in Milton Keynes close 
to newly built housing and adjacent to a major city thor- 
oughfare. The findings are presented for resident feed- 

back, driver feedback and observational research. No 
identification of dangerous driver behavior was en- 
countered but for those households closest to the 
wind turbine, noise disturbances were reported. (U.K.). 
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An analysis has been performed to assess the nature 
of the interaction of the atmospheric wind with a hori- 
zontal axis wind turbine. Although the analysis has 
concentrated on the in-plane motion of the blades and 
the consequent effects on shaft torque, this same 
analysis can be extended in a similar fashion to calcu- 
late the out-of-plane or coning motions of the blades. 
The most important factor governing the magnitude of 
the torque fluctuations is the ratio of the wind turbine 
diameter to the lateral scale of the turbulence. As this 
ratio increases the r.m.s. of the torque fluctuations de- 
creases. The normalized r.m.s. of the torque is only 
weakly dependent on design tip speed ratio, incidence, 
and the aerofoil lift/drag characteristic. In order to 
reduce the problem to a reasonable level for solution 
by analytical means, several simplifying assumptions 
have been made. (author). 
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A comparative study is made on induction and syn- 
chronous generators both technically and by computer 
simulation. The practical measurements were per- 
formed on a ee KW wind turbine and studied power 

uality and local grid voltage disturbances. No inherent 

ifference in 7 iency was found between the two 
generator configurations but the induction generator 
required power factor correction. (U.K.). 
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The advantages and disadvantages of variable speed 
operation of horizontal axis wind turbine generators 
are quantified where possible. Among the attributes 
considered are increased energy capture, reduction in 
gearbox cost, noise, increased losses due to frequen- 
cy conversion, increased structural costs, the cost of 
the actual variable speed oe equipment and a 
ible reduction in reliability. The comparisons are 
on two detailed wind turbine designs, one of 
250 KW and one of 2.4 MW. Further studies are desira- 
ble to resolve the remaining uncertainties. (U.K.). 


005,826 


PB90-114968/GAR PC A06/MF A01 
Westinghouse Electric Corp., Pittsburgh, PA. Ad- 
vanced Energy Conversion Dept. 
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Results of a —_ oxide fuel cell cogeneration system 

conceptual desig Ae are presented. The baseline 
system, rated at 200 kWe net power and fueled by nat- 
ural gas, is applied in a baseloaded electric mode at a 
commercial site. The system satisfies part of the site’s 
needs for AC and supplies exhaust heat to gen- 
erate 170 C (338 F) saturated steam for site use. In 
evaluating cogeneration system economics, it is as- 
sumed that this steam is supplied dir to an existing 
steam-driven chiller. Solid oxide fuel cell cogeneration 
systems rated at 50, 500, and 2000 kWe are also eval- 
uated. The 2000 kWe system is assumed to be sited in 
a small industrial application. 
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The handbook is meant to provide energy and water 
supply professionals and economists as well as field 
cers with an easily accessible source of information 
on wind pumping. It consolidates information acquired 
by institutions, professionals, and research centers in 
an easily extractable form. An overview of the charac- 
teristics of the technology is provided. The techniques 
for sizing of wind pumps and the sizing of alternative 
small pumps is discussed. Guidelines for financial and 
economic assessment of wind —s are or logiet. Par- 
ticulars on installation, maintenance, and o' 
cal matters are also given. Several annexes onde 
supporting details and examples. (Copyright © 1989 
The International Bank for Reconstruction and Devel- 
opment/The World Bank.) 
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ss in energy supply and use that were established 
in the mid-80’s continued into 1988. Oil remains the 
largest single source of energy for the country. Overall 
energy consumption increased in all end-use sectors; 
however the greatest growth occurred in residential/ 
commercial sectors; electrical demand increased 
three percent; the use of coal particularly for electrical 
generation increased for the eighth year; domestic oil 
production declined and oil imports increased; and in- 
creases in use of transportation fuels more than offset 
pe economies effected by fuel standards imposed on 

issenger cars since 1978. Most of the trends are 
per reflection on the decline in cost of all fossil fuels led 
by the precipitous fall of crude oil prices in the spring of 
1986. During 1988 natural gas prices remained de- 
pressed and increased use would have been larger in 
central and northeastern sectors of the country if pipe- 
lines from western US and Canada could have han- 
died larger volumes. 13 refs., 7 figs., 2 tabs. 
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Cost and Coe of Fuels for Electric Utility Plants 

hea (C&QA) comprehensive information 
about the electric utility industry it in the United States. 
The C&QA presents annual summaries of electric utili- 
ty statistics at the national, Census division, State, 
company, and level for quantity, quality, and cost 
of fuel data. summarized data contained in this 


report 

including Congress, 

electric utility industry, and the general ic. The data 
esented in this report were collected and published 

the EIA, to fulfill its data collection and dissemina- 

tion responsibilities as specified in the Federal Energy 

Administration Act of 1974 (Public Law 93-275) as 

amended. In addition to the Cost and Quality of Fuels 

for Electric Utility Plants Annual, the EIA publi 

electric data in the Electric Power Annual (EPA) 


power dati 
(1), and the Electric Power Monthly (EPM) (2). 
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Least-cost utility planning considers a broad array of 
energy resources, including mee both oe load 
a programs, power plants utility- and 

nonutility-owned facilities), transmission and distribu- 
tion options, and alternative pricing systems. Such 
planning can yield enormous benefits to utilities, state 
regulatory commissions and especially to consumers. 
These benefits include acquisition of resources that 
meet customer energy-service needs in ways that are 
low in cost, environmentally benign, and publicly ac- 
ceptable. Such benefits occur because of the diversity 
of resources considered, public involvement in the 
planning process and ition between regulators 
and utilities. This r reviews the recent accom- 
plishments of the U of Energy’s Least- 
Cost Utility Planning program (DOE/LCUP). It focuses 
on projects completed in fiscal year 1989. The results 
of these projects are discussed and a bibliography of 
their publications is provided. 55 refs., 7 figs., 5 tabs. 
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This May 15, 1989, Strategic Petroleum Reserve Quar- 

terly Report describes activities related to the site de- 

velopment, oil acquisition, budget and cost of the Re- 

ge = the period January 1, 1989 through March 
1,1 
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This is the final report for a program that began Janu- 

rum locused on developing recive sputtering 6s & 

on reactive ering as a 

for iti Of CulnSe2 a high-efficien- 

cy heterojunction solar cells. Most of 

the CulnSe2/CdS devices fabricated thus far from 

CulnSe2 deposited by reactive sputtering are charac- 

terized by relatively low efficiencies caused primarily 

low open-circuit voltages, V(sub oc). A contributor 

to the low V(sub oc) appears to be the lower In atom 

fraction relative to device layers prepared by evapora- 

tion, in the top layer of composite two-layer CulnSe2 

ims (Cu-rich base layer, In-rich top layer) used in our 

cell ication attempts. The lower In fraction is 

caused by an | i that occurs at 

temperatures. This program has fo- 

ignificant effort on understanding and correct- 

. Variations in the relative currents 

and In sputtering sources, the H2Se injection 

rate, and the substrate temperature have been ex- 

. Slight reductions in the substrate temperature 

ve been found to be effective for increasing the In 
fraction in the films. 34 refs., 24 figs., 11 tabs. 
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We are continuing to see significant progress in the 
development of tovoltaic (PV) concentrator tech- 
nology in the USA. This paper briefly summarizes the 
most significant developments which have occurred in 
the past 18 months, including descriptions of PV con- 
centrator module development activities, PV concen- 
trator array installations, concentrator cell research 
progress, results of the latest costing studies, and 
ot in a Concentrator initiative Program. 8 refs., 1 
.» 1 tab. 
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Research for the period August, 1987--October, 1988 
directed at improving the performance of laser 
grooved, buried contact crystalline silicon solar cells 
and of polycrystalline silicon cells is described. Key re- 
sults include the demonstration of 20.6% energy con- 
version efficiency for 12 sq cm laser grooved crystal- 
line cells and 19.6% for 47 sq cm cells of the same 
type. Several of the larger cells were encapsulated into 
28 cm square mini-modules which demonstrated effi- 
ciencies up to 17%, significantly higher than previously 
established figures for silicon modules. Polycrystalline 
cell efficiency up to 17.8% was demonstrated during 
ea appreciably higher than previous re- 
sults. 17 refs. 


005,835 

DE69016034/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Stretched-membrane heliostats for solar central- 


receiver power plants. 

D. J. Alpert, and R. M. Houser. 1989, 12p SAND-89- 
0839C, CONF-890836-8 

Contract AC04-76DP00789 

SPIE annual international technical symposium on op- 
tical and optoelectronic applied science and engineer- 
ing (33rd), San Diego, CA (USA), 6-11 Aug 1989. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 

For more than 10 


re , the US Department of Ener- 
's Solar 


Program has pioneered the devel- 


90 VOL. 90, No. 3 


oped of heliostats, mirrors that track the sun, for solar 
central-receiver power plants. The field of heliostats is 
the single most expensive part of such plants, so their 
cost must be as low as possible for the technology to 
be commercially successful. Recent efforts have fo- 
cused on the development of heliostats that use 
stretched-membrane reflectors in place of the more fa- 
miliar glass mirrors. In a stretched-membrane helio- 
stat, metal foils are stretched over both sides of a 
large-diameter metal ring. The reflective surface is a 
silvered-polymer film glued to the front membrane. A 
slight vacuum in the space between the two mem- 
branes is actively controlled to provide a concave, fo- 
cused contour to the mirror, and in an emergency this 
space can be rapidly rized to defocus it. Be- 
cause of their simplicity and lighter weight, stretched- 
membrane heliostats have the potential to cost signifi- 
cantly less than current glass-mirror designs. The first 
50-m(sup 2) mirror lules, built under contract to 
Sandia in 1986, demonstrates that the optical perform- 
ance of membrane heliostats would be at least as 
| ae as heliostats using glass mirrors. Insights gained 

m Sandia’s testing and evaluation of the first-gen- 
eration units were incorporated into the designs of two 
improved 50-m(sup 2) mirror modules that were re- 
cently completed. Preliminary measurements show 
significant improvement in optical performance over 
the first-generation designs, especially in windy condi- 
tions. 19 refs., 7 figs. 
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Short-rotation woody crop establishment and manage- 


ment differs considerably from traditional forestry ° 


practices. For example, improved hardwoods are 
used, there is extensive site preparation before plant- 
ing, and chemical and mechanical weed control is im- 
portant. Soil nutrient levels are often enhanced with 
fertilizer or si applications. The plantations are es- 
tablished with 2500 to 4000 trees per hectare. The 
fields actually look like agricultural fields before and 
just after planting. Irrigation is not recommended in this 
type of forestry. One of the advantages of this system 
is that the trees are harvested and allowed to regrow, 
saving on replanting efforts. Harvesting, however, has 
always been a big question, particularly because of 
smaller trees that need specialized harvesters. A few 
prototype harvesters for small, closely-spaced trees 
have been built in Canada and Europe, but none are 
currently being commercially manufactured. Breeding 
is a very important part of the short-rotation = 
Once a desirable tree type is selected, it can be cloned 
by tissue culture. One of the things that really makes 
this system work is that clones result in stands with 
nice uniform trees. This is advantageous from a main- 
tenance and harvesting point of view and also leads to 
a uniform feedstock for conversion to biofuels, such as 
methanol or ethanol. 5 figs., 1 tab. 
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A measuring device with a KENDALL radiometer and a 
measuring method have been developed to calculate 
with the measurement results the radiant power input 
on the solar absorber of the solar tower plant SSPS/ 
CRS. With this measuring device the absolute level of 
the radiation can be measured point-focal at different 
places of the absorber. During an international meas- 
urement campaign in 1984 a series of measurements 
has been golem. The results show a high accuracy 
and good reproducibility. Therefore, they can be used 
furthermore development of the measurement 
device is finished. (orig.) With 9 figs., 7 tabs., 6 refs. 
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This report summarizes research to design and devel- 
op a new method for recovering carbon dioxide from 
flue gases. The carbon dioxide could be used to en- 
hance oil recovery from domestic oil fields. The 
method would also recover oxides of sulfur and nitro- 
gen, avoiding the emission of these compounds to the 
atmosphere. The method is now ready to be scaled up 
for commercial use. When economic incentives are 
provided for gas recovery either through higher oil 
prices or the passage of national legislation on acid 
rain or the greenhouse effect, the research summa- 
rized here will make possible the widespread availabil- 
ity of highly concentrated carbon dioxide. In the near 
term, small ventures may use the method wherever 
additional carbon dioxide is needed and scarce (e.g., 
in the Northeast) and a combustor is suitably located. 
110 refs., 26 figs., 20 tabs. 
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The objective of this research was to measure the ini- 
tial effective oe rate (ECR) of selected air clean- 
ers for removing NO2 and six representative volatile 
organic compounds (VOC) from air. Four portable air 
cleaners, representing three different principles of par- 
ticle removal and incorporating activated carbon, were 
investigated. yor were conducted in a closed 
Environmental Chamber using analyte concentrations 
similar to those reported in residences. Effects of rela- 
tive humidity, temperature, filter particle loading and 
saturation of the adsorbents on the ECRs were not in- 
vestigated in this preliminary study. However, the 
effect of extended usage was investigated for one air 
cleaner. Two of the air cleaners were found to be rea- 
sonably effective initially in removing NO2 and five of 
the six VOC. These two devices had relatively high 
flow rates and the greatest amounts of activated 
carbon. None of the devices removed dichlorometh- 
ane, the VOC with the highest vapor pressure. One air 
cleaner emitted 1,1,1-trichlorethane and formalde- 
hyde. After being used in a residence for 150 hours, 
the ECRs for the air cleaner which had the highest ini- 
tial values decreased substantially. This use was only 
about 15(percent) of the predicted filter lifetime. Con- 
version of NO2 to NO was also observed for this 
device but only after it had been used in the residence. 
25 refs., 2 figs., 4 tabs. 
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The objective of this study was to compare the use of 
Brayton cycle heat pump technology with conventional 
technologies for the recovery of volatile organic com- 
pounds (VOCs) from gas streams. The US Department 
of Energy (DOE), Office of Industrial Programs has the 
responsibility to promote the reduction in industrial 
energy use. The loss of solvents through evaporation 
from industrial processes represents a significant 
energy loss and environmental concern. To reduce 
these problems, DOE has funded the development of 
a Brayton cycle heat pump capable of removing and 
recovering a wide range of VOCs. To better under- 
stand how the Brayton cycle system compares with 
conventional VOC recovery technologies, EG&G 
Idaho, Inc. performed a study of the physical charac- 
teristics and the economics of the various systems. 
This report presents findings from that study. The tech- 
nologies studied include thermal oxidation, catalytic 
oxidation, adsorption, condensation by Rankine cycle, 
and condensation by Brayton cycle. Characteristics of 
VOCs including volatility, concentration, miscibility, 
stability, and value were discussed relative to their 
impact on the various removal/recovery technologies. 
Results showed that each technology has a place in 
the overall field of VOC removal and that no technolo- 
gy is suitable for all cases. 14 refs., 2 tabs. 
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Most halogenated hydrocarbons present in the atmos- 
phere stem from the use of chlorinated hydrocarbons. 
Evidence has been found that some of these sub- 
stances are of natural origin. Some halogenated hy- 
drocarbons have an impact on atmospheric balance 
altering or disrupting physical and chemical processes. 
Informations on the presence, spatial distribution and 
amounts of pollution by these substances are neces- 
sary for initiating air quality protection and pollutant re- 
duction measures. In order to obtain these informa- 
tions, suitable sampling and analytical methods are es- 
sential. The North-Rhine Westphalia State —_—_ of 
Air Pollution Control and Noise Abatement (LIS) devel- 
oped and applies a measurement method for deter- 
mining highly volatile halogenated hydrocarbons. A de- 
scription of this method is presented. For sampling, the 
adsorbant Tenax TA is used. Up to eight samples can 
be drawn automatically with the sampling unit. For the 
components trichloromethane (CHCI3), tetrachloro- 
methane (CCI/4), 1,1,1-trichloroethane (C2H3CI3), 
trichloroethylene (C2HCI3), _—_tetrachloroethylene 
(C2Ci4) monthly and annual averages were derived 
from a one-year measurement programm at the station 
Essen-LiS. The annual averages amounted to 0.23 
(mu)g/cu m for trichloromethane, 1.06 (mu)g/cu m for 
tetrachloromethane, 2.54 (mu)g/cu m for 1,1,1-trich- 
loroethane, 1.47 (mu)g/cu m for trichloroethylene and 
3.10 (mu)g/cu m for tetrachloroethylene. Thermal de- 
sorption, dependence of blank value and calibration of 
the analytical procedure are discussed in detail. (orig.). 
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Various parameters involved in the transport, disper- 
sion and scavenging of airborne pollutants are dis- 
cussed. A new parameterization scheme for the com- 
putation of very soluble gases is presented and is ap- 
plied to actual meteorological data. The influence of 
synoptical variability on long-term averages is investi- 
gated. Shipborne and coastal stations’ data have been 
analyzed to estimate the rate of dry scavenging and 
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chemical conversion on a regional basis. Data from 
stations surrounding the Baltic Sea area are used to 
compute the wet scavenging of total inorganic nitrogen 
to the Baltic Sea. An extended similarity theory for 
— the atmospheric boundary layer height is 
presented and is tested with experimental data. A 
practical formulation of diffusivity parameters over sea 
areas have been developed from routine wind obser- 
vations for use in short range dispersion calculations. 
Effects of flow transition at the coast have also been 
investigated. Finally, recommendations for further re- 
search are given. 


005,843 

PAT-APPL-7-357 938/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Bay 
Saint Louis, MS. John C. Stennis Space Center. 
Combined Air and Water Pollution Control System. 
Patent Application. 

B. C. Wolverton, and L. Jarrell. Filed 26 May 89, 15p 
N89-28967/2, NASA-CASE-NST-00007-1 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A bioaquatic air pollution control system for controlling 
both water and atmospheric pollution is disclosed. The 
pollution control system includes an exhaust for direct- 
ing polluted gases out of a furnace and a fluid circulat- 
ing system which circulates fluid, such as waste water, 
from a source, past the furnace where the fluid flow 
entrains the pollutants from the furnace. The com- 
bined fluid and pollutants are then directed through a 
rock/plant/ microbial filtering system. A suction pump 
pumps the treated waste water from the filter system 
past the exhaust to again entrain more pollutants from 
the furnace where they are combined with the fluid 
(waste water) and directed to the filter system. 


005,844 
PBS90-114422/GAR PC A15/MF A02 


— Advanced Technology Center, Buffalo, 


Chamber Investigations of the Fate of Diesel Emis- 
sions in the Atmosphere. Volume 1. Task 3, Final 
Report. 

T. M. Albrechcinski, B. J. Wattle, and J. G. 
Michalovic. Jul 89, 348p CALSPAN-7292-1-VOL-1, 
CRC-APRAC-AP-2-1 

See also Volume 2, PB90-114430. Sponsored by Co- 
ordinating Research Council, Inc., Atlanta, GA. 


The program quantified the effect of long term atmos- 
pheric exposure on diesel emissions to various types 
and concentrations of atmospheric pollutants under 
UV-irradiated and non-irradiated conditions. Examined 
were the influence of the mode of exhaust injection on 
the chemical and physical characteristics of the diesel 
exhaust/air mixture in the chamber, the effect of arti- 
fact formation, and the effect of solvent efficiency on 
the mutagenic activity and chemical composition of or- 
ganic extracts for a single experiment condition. Ex- 
periments were designed to promote the formation of 
nitrated PAH derivates and more polar compounds. 
The final report consists of two volumes; Volume | is 
the final technical report which contains the detailed 
summary and discussion of work completed during the 
program. 


005,845 
PBS0-114430/GAR PC A11/MF A01 
eo Advanced Technology Center, Buffalo, 


Chamber Investigations of the Fate of Diesel Emis- 
sions in the A here. Volume 2. AMES Assay 
and GCMS Final Data Reports and Gas Phase Pro- 
jections. 

Final rept. 

T. M. Albrechcinski, B. J. Wattle, and J. G. 
Michalovic. Jul 89, 235p CALSPAN-7292-1-VOL-2, 
CRC-APRAC-AP-2-1A 

See also Volume 1, PB90-114422.Portions of this doc- 
ument are not fully legible. Sponsored by Coordinating 
Research Council, Inc., Atlanta, GA. 


The program quantified the effect of long term atmos- 
pheric exposure on diesel emissions to various types 
and concentrations of atmospheric pollutants under 
UV-irradiated and non-irradiated conditions. Examined 
were the influence of the mode of exhaust injection on 
the chemical and physical characteristics of the diesel 
exhaust/air mixture in the chamber, the effect of arti- 
fact formation, and the effect of solvent efficiency on 
the mutagenic activity and chemical composition of or- 
ganic extracts for a single experiment condition. Ex- 
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periments were designed to promote the formation of 
nitrated PAH derivates and more polar compounds. 
Volume Il contains all documentation, pf amy data 
reports of the mutagenicity and GCMS analyses, and 
the preliminary projected gas phase concentrations for 
the chamber experiments. 


005,846 

PB90-115148/GAR PC A06/MF A01 
California Univ., Riverside. Statewide Air Pollution Re- 
search Center. 

Growth and Yield Effects of Ambient Air Pollution 
on Valencia Orange Trees. 

Final rept. 21 Dec 87-30 Sep 89. 

D. M. Olszyk. Aug 89, 107p ARB-R-89/412 

Contract ARB-A7-33-087 

Sponsored had California State Air Resources Board, 


The study was conducted at the University of Califor- 
nia, Riverside to determine the effects of photochemi- 
cal oxidants or sulfur dioxide on orange tree growth 
and productivity. Researchers exposed Valencia 
orange trees in open top field chambers to ambient air, 
carbon filtered air, a mixture of half ambient and half 
filtered air, or sulfur dioxide continuously at 0.09 ppm. 
The ambient air treatment reduced yield an average of 
30%, compared to filtered air, but had little effect on 
fruit quality, and no observable effect on vegetative 
growth. Ambient oxidant exposure decreased stomatal 
conductance and leaf water potential, but did not 
reduce photosynthetic rates. Exposure to ambient oxi- 
dants resulted in higher levels of starch in leaves prior 
to flowering compared with exposure to filtered air but 
did not affect other biochemical variables. The sulfur 
dioxide treatment reduced fruit yield an average of 
31% compared with filtered air. The sulfur dioxide 
treatment resulted in higher rates of transpiration 
during the summer months, but the i tors 
deemed the increase too small to be of biological im- 
portance. 


005,847 

PB90-115890/GAR PC A11/MF A02 
Carnegie-Mellon Univ., Pittsburgh, PA. Dept. of Me- 
chanical Engineering. 
Quantitative Estimate of the Air Quality impacts of 
Methanoi Fuel Use. 

A. Russell, J. Harris, J. Milford, and D. St. Piere. Apr 
89, 243p ARB-R-89/393 

Contract ARB-A6-048-32 

Sponsored by California State Air Resources Board, 
Sacramento. 


The study investigated the air quality impacts of meth- 
anol fuel use in the South Coast Air Basin. The results 
of the recently completed study are: Controlling emis- 
sions from mobile sources alone will not lead to 
achievement of the National Ambient Air Quality 
Standard for ozone in Basin by year 2000 or 2010, use 
of methanol fuels can help in reducing ozone concen- 
trations. As a side benefit, concentrations of PAN, 
NO2 and PM10 are also reduced, the amount of ozone 
reduction is sensitive to fuel type. M100 (100% metha- 
nol) fuel is twice as effective as M85 (85% methanol, 
15% gasoline) fuel when results are compared to the 
baseline ozone concentration formed with the use of 
— in advanced conventional vehicles, generally, 
pete oe levels in the atmosphere will remain un- 

changed with the use of methanol fuel. However, form- 
aldehyde concentrations may increase or decrease 
somewhat at some of the sites, depending upon spe- 
Cific local conditions. 


005,848 
PB90-116633/GAR PC A03/MF A01 
Corvallis Environmental Research Lab., OR. 
oe Tree Level Processes. 

ymposium paper. 
C. A. Gay. 1989, 29p EPA/600/D-89/164 
Proceedings of the US/USSR Symposium Air Pollution 
Effects on V a (2nd), Raleigh, NC., tember 
19-20, 1988. ‘ed in cooperation with N | Tech- 
nology Gerdes ., Corvallis, OR. 


An overview of three main types of simulation ap- 
proach (explanatory, abstraction, and estimation) is 
presented, with a discussion of their capabilities 
limitations, and the steps required for their validation. A 

‘ocess model being through the Forest 

lesponse Program is used as an example. The lower 
hierarchical level of processes, such as photosynthe- 
sis and nutrient allocation, is emphasized in simulation 
of the activities of the foliar organ. A branch growth 
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module with which the foliar module will be coupled in 
the system is also a process model, but is under devel- 
opment using the abstraction approach. A stand model 
has been developed empirically, using the estimation 
approach. The development of modular simulators of 
sub-processes, utilizing various of the three develop- 
mental approaches, then coupling them is a robust ap- 
proach to meeting information needs. The resultant 
aggregate models provide tools with the capabilities of 
incorporating current scientific knowledge to provide 
predictions which possess the characteristics of real- 
ism, generality and precision. 


005,849 


PB90-116930/GAR PC A06/MF A01 
Southern Research Inst., Birmingham, AL. 

POHCs (Principal Organic Hazardous Constitu- 
ents) and PiCs (Products of Incomplete Combus- 
tion) Screening Protocol. 

Final rept. “e% 87. 
R. H. James, M. M. Thomason, M. L. Manier, and J. 
M. Finkel. Oct 89, 112p SRI-EAS-88-229, EPA/600/ 
8-89/080 

Contract EPA-68-02-3996 

Sponsored by Environmental Protection Agency, Re- 
search Triangle Park, NC. Air and Energy Engineering 
Research Lab. 


The report describes risk-driven analysis strategies 
and a tiered survey approach of analyses that should 
be useful for building data bases related to other waste 
combustion processes. The need to characterize haz- 
ardous waste incinerator emissions for multiple organ- 
ic compounds has been steadily increasing for several 
years. Similar interest is being shown in organic emis- 
sions from municipal waste incinerators and sewage 
sludge incinerators. Seven protocols based on meth- 
ods published by the EPA were developed and re- 
viewed. The protocols included GC-FID and GC-MS 
screening for volatile compounds, Soxhlet extraction 
sample preparation, TCO determination, GC-MS 
screening for semivolatile compounds, gravimetric de- 
termination, and HPLC-UV screening. Application of 
the proposed scheme to environmental samples in the 
study was limited. Three extracts of samples obtained 
from Method 0010 testing of an incinerator under dif- 
ferent feed and firing conditions were analyzed by five 
of the proposed protocols. Thirty-four compounds 
have been tentatively identified but, more importantly, 
the protocol methods seem to perform well. 


005,850 


PB90-116955/GAR PC A04/MF A01 
Radian Corp., Research Triangle Park, NC. 
fo ae for CFC (Chlorofiuorocarbons)/ 


Destruction. 
Final rept. Feb-Apr 89. 
J. C. Dickerman, T. E. Emmel, G. E. Harris, and K. E. 
Hummel. Oct 89, 75p DCN-89-239-004-71-05, EPA/ 
600/7-89/011 
Contract EPA-68-02-4286 
Sponsored by Environmental Protection fated Re- 
search bee Park, NC. Air and Energy Engineering 
Research Lab. 


The report presents an overview of the current status 
of possible technologies used to destroy chlorofluoro- 
carbons (CFCs) and halons, chemicals implicated in 
the destruction of the stratospheric ozone layer. The 
Montreal Protocol, an international treaty to control the 
production and consumption of these chemicals, 
allows countries to increase production by the volume 
of CFCs or halons destroyed, if the destruction tech- 
ony dy been approved by the Parties to the Proto- 
col Parties have neither yet approved nor consid- 
ered possible destruction technologies. The document 
is the first step in the United States’ review of such 
technologies, and will serve as the basis for additional 
work in this area. Key findings address the ability of the 
various technologies to effectively destroy CFCs; the 
environmental consequences of such destruction; the 
ability of current emission monitoring systems to verify 
that the CFCs have indeed been destroyed; the im- 
pacts of current regulations on CFC destruction; and 
the existence of any significant data gaps, along with 
recommendations of future required work to resolve 
any unanswered issues resulting from the data gaps. 


005,851 


PB90-116989/GAR 
Engineering-Science, Inc., Cary, NC. 
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PC A99/MF A04 


Compendium of Methods for the Determination of 
Toxic Organic Compounds in Ambient Air. 

R. M. Biggin. W. T. Winberry, and N. T. Murphy. Jun 
88, 605p EPA/600/4-89/017 

Contracts EPA-68-02-3745, EPA-68-02-3888 

See also PB90-116997. Sponsored in part by contract 
EPA 68-02-3996. Prepared in cooperation with Battelle 
Columbus Labs., OH. Sponsored by Environmental 
Protection Agency, Research Triangle Park, NC. At- 
mospheric Research and Exposure Assessment Lab. 


Determination of toxic organic compounds in ambient 
air is a complex task, primarily because of the wide 
variety of compounds of interest and the lack of stand- 
ardized a analysis procedures. The com- 
pendium of methods has been prepared to provide 
current, peer-reviewed procedures in a standardized, 
written format for measuring toxic organic pollutants of 
primary importance in ambient air. The various meth- 
ods provide both sampling and analytical procedures 
for a variety of pollutants, including pesticides, PCBs, 
formaldehyde and other aldehydes, phosgene, n-nitro- 
sodimethylamine, cresoi/phenol, dioxin, non-speciat- 
ed non-methane organic compounds, polynuclear aro- 
matic hydrocarbons, and various other volatile nonpo- 
lar organic compounds. The compendium is a consoli- 
dation and republishing of Methods T01-105 from the 
original Compendium (EPA 600/4-84-041), Methods 
TO6-TO9 from the First Supplement (EPA-600/4-87- 
006), and T010-T014 from the Second Supplement 
(EPA-600/4-89/018). 


005,852 
PB90-116997/GAR PC A16/MF A02 
Engineering-Science, Inc., Cary, NC. 
Second Supplement to Compendium of Methods 
for the Determination of Toxic Organic Com- 
unds in Ambient Air. 

‘ept. for Apr 84-May 88. 
W. T. Winberry, and N. T. Murphy. Jun 88, 351p 
EPA/600/4-89/018 
Contracts EPA-68-02-3888, EPA-68-02-3996 
See also PB90-116989. Prepared in cooperation with 
Battelle Columbus Labs., OH. Sponsored by Environ- 
mental Protection Agency, Research Triangle Park, 
NC. — Research and Exposure Assess- 
ment Lab. 


Determination of toxic organic compounds in ambient 
air is a complex task, primarily because of the wide 
variety of compounds of interest and the lack of stand- 
ardized sampling and analysis procedures. The meth- 
ods compendium has been prepared to provide cur- 
rent, written, peer-reviewed analytical procedures in a 
standardized format for analysis of toxic —— pollut- 
ants of primary importance in ambient air. A core set of 
five methods covering some 29 air toxic compounds 
was published in the original Compendium (EPA 600/ 
4-84-041, 1984). Four additional methods were added 
to the Compendium in the first Supplement (EPA 600/ 
4-87-006, 1986). The Second Supplement adds five 
more methods to the Compendium, bringing the total 
number of methods in the Compendium to 14, cover- 
ing a wide variety of toxic organic air pollutants. The 
five new procedures are applicable to pesticides 
(T010), formaldehyde (T011), non-methane organic 
compounds (T013), benzo(a)pyrene (T013), and vari- 
ous toxic VOCs (T014). As further advancements are 
made, the current methods in the Compendium may 
be modified or updated, or additional methods may be 
added as appropriate. 


005,853 

PB90-117102/GAR PC A03/MF A01 
Energy and Environmental Research Corp., Irvine, CA. 
Increased SO2 Removal with the Addition of Alkali 
Metals and Chromium to Calcium-Based Sorbents. 
Journal article. 

D. M. Slaughter, S. L. Chen, W. R. Seeker, D. W. 
Pershing, and D. A. Kirchgessner. c1988, 12p EPA/ 
600/J-88/414 

Contract EPA-68-02-3987 

Pub. in Symposium (international) on Combustion/The 
Combustion Institute (22nd), p1155-1164 1988. Spon- 
sored by Environmental Protection Agency, Research 
Triangle Park, NC. Air and Energy Engineering Re- 
search Lab. 


The paper discusses recent investigations that indi- 
cate that a small addition of certain chemical reagents 
can enhance or inhibit the ability of calcium sorbents to 
capture sulfur. The need to develop a low-cost retrofit- 
table SOx control technology for existing non-NSPS 
boilers has caused renewed interest in the injection of 
calcium-based sorbents; however, the removal of SOx 


at a calcium/sulfur ratio of 2 has been limited to about 
50%. Initially, Cr203 was found to dramatically improve 
the sulfur capture of limestone. Chromium (e.g., Cr203) 
combined with calcium-based sorbents increased 
sulfur capture by a factor of 1.5-3 at conditions simulat- 
ing a coal-fired boiler. Subsequently, alkali metal com- 
pounds (Li, Na, K) gave similar results. While small 
amounts of alkali metals enhanced sulfur capture by 
the CaO, they were also found to react with SO2 to 
form alkali metal sulfates. Some refractory oxides and 
clays typically found in coals were shown to reduce the 
effectiveness of additives which improve sulfur cap- 
ture. While calcium utilization for the advanced sor- 
bents has increased capture efficiencies with the use 
of promoters, the mechanisms of promotion have not 
been identified. The investigation studied mechanistic 
processes by which additives promote the ability of 
sorbents to capture SO2 in coal-fired boilers. 
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PB90-119785/GAR PC AO5/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. Air Risk Information Support Center. 

Directory of Information Resources Related to 
Health, Exposure, and Risk Assessment of Air 
Toxics. 

Aug 89, 92p EPA/450/3-88/015 

Prepared in cooperation with Eastern Research 
Group, Inc., Arlington, MA. 


Many State and local agencies are developing or im- 
plementing programs to control emissions of toxic air 
pollutants. To successfully carry out these programs, 
in many cases, agency personnel must be familiar with 
a wide range of issues related to health, exposure, and 
risk assessment for toxic air pollutants. However, lo- 
cating appropriate sources of information on these 
topics is not always an easy task. The directory has 
been prepared by the U.S. Environmental Protection 
Agency’s Air Risk Information Support Center (Air 
RISC) as a resource tool for state and local air pollu- 
tion control agencies and EPA Regional Offices to 
identify useful sources of information regarding health, 
exposure, and risk assessments for toxic air pollutants. 


005,855 


PB90-120106/GAR PC AO5/MF A01 
Engineering Science, Fairfax, VA. 

Evaluation of Emission Control Options at Leeds 
Architectural Products. 

J. N. Bolstad. Sep 89, 79p EPA/450/3-89/001 
Contract EPA-68-02-4398 

Sponsored by Environmental Protection Agency, Re- 
search Triangle Park, NC. Control Technology Center. 


The U.S. Environmental Protection Agency's Control 
Technology Center evaluated feasible alternatives to 
control emissions of volatile organic compounds 
(VOC) from a specialty aluminum coating facility in CT. 
The facility desired to increase its use of high VOC 
content liquid polyvinylidene fluoride (PVF) Kynar(R) 
coatings. The report examines several options for 
emission control by incineration of spray booth and 
bake oven exhaust _— The report also discusses 
the development of Kynar(R) powder coatings, other 
PVF powder coatings and triglycidyl isocyanurate 
(TGIC) polyester powder coatings with performance 
characteristics similar to liquid Kynar(R) coatings. 


005,856 
PB90-120122/GAR PC A03/MF A01 
JACA Corp., Fort Washington, PA. 

Affordability Analysis of Lead Emission Controls 
for a Smelter-Refinery. 

Final rept. 

T. M. Scherer. Oct 89, 35p EPA/450/3-90/001 
Sponsored by Environmental Protection Agency, Re- 
search Triangle Park, NC. Control Technology Center. 


The document evaluates the affordability and econom- 
ic impact of additional control measures deemed nec- 
essary for a smelter-refinery to meet the lead emission 
standard. The emphasis in the analysis is on the 
impact of control costs on the smelter-refinery’s profit- 
ability. The analysis was performed using control cost 
data from two different lead smelter studies in conjunc- 
tion with other existing industry data. 


005,857 


PB90-120148/GAR PC A04/MF A01 
Environmental Protection Agency, Ann Arbor, MI. 
Technical Support Staff. 





MOBILE4 Exhaust Emission Factors and Inspec- 
tion/Maintenance Benefits for Passenger Cars. 
Technical rept. 

E. L. Glover, and D. J. Brzezinski. Aug 89, 66p EPA/ 
AA/TSS/IM-89/3 


The MOBILE4 Tech IV Credit Model is used to esti- 
mate the emission factor equations, the effects of In- 
spection and Maintenance (i/M) programs, and the 
bag fraction equations for 1981 and later passe: 
cars. The model’s results are then stored in the EPA 
MOBILE4 emission factor model database. The report 
describes the development, use and results of the 
Tech IV model. It also documents the normalized ba 
fractions, high altitude emission factors, biennial |/ 
credits, and idle emission |/M credits used in 
MOBILE4. 


005,858 
PB90-120155/GAR PC A03/MF A01 
Yale Univ., New Haven, CT. Dept. of Chemical Engi- 


neering. 
NOx Reduction in Catalytically Stabilized Thermal 
— Annual Report l 1, 1988-March 31, 


L. D. Pfefferie. Sep 89, Nd a 
Contract GRI-5088-2! 
Sponsored by Gas Research | Inst., Chicago, IL. 


Catalytically stabilized combustors can be designed to 
combine the high reaction rates of thermal combustors 
with low NOx emissions. The objectives of the re- 
search are to understand why the CST burner has in- 
herently low NOx emissions and whether preexisting 
NOx can be reduced in situ in the post-flame zone of a 
CST burner. Initial results indicate that reduced NOx 
emissions are, at least for some operating conditions, 
due to more than just the ability to stabilize combustion 
at low temperatures. The next phase of the investi 
tion will focus on isothermal flow tube kinetics studies 
to isolate catalytic and thermal effects. 
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PB90-120288/GAR PC A14/MF A02 


California Univ., Davis. Dept. of Land, Air and Water 

Resources. 

Transport of Atmospheric Aerosols above the 
Slopes. 


Sierra Nevada 

Final rept. 1985-86. 

L. O. Myrup, R. G. Flocchini, and D. Ewell. 15 Jan 
89, 324p ARB-R-89/417 

Contract ARB-A4-127-32 

Sponsored by California State Air Resources Board, 
Sacramento. 


The program documented the boundary-layer trans- 
|e of aerosol pollution into Sequoia National Park. 
‘our measurement programs were carried out: tether- 
sonde profiles of temperature, humidity, and wind ve- 
locity; tethered balloon measurements of aerosol con- 
centrations; pibal wind measurements at three sites in 
the park; and measurement of surface meteorological 
parameters at the pibal wind sites. They collected 
these data during July and August 1985 at Emerald 
Lake, Wolverton Meadow, and Ash Mountain. Conclu- 
sions are: when averaged over the entire measure- 
ment period the concentration of all fine particles is 
higher in upslope flows than otherwise; the fluxes of 
most elements also exhibit similar behavior; the con- 
centrations of certain course particle elements show a 
strong tendency to increase with 9 in the lower 
200 m during the nighttime hours; the potential for 
‘smog front’ phenomena seems to exist in the lower 
— of the park, due to convergence in the mesos- 
wind field; and the upslope/downslope boundary 
layer, mesoscale, and large scale winds seem to inter- 
act in a complex fashion to produce the observed 
transport. 


005,860 

PB90-120544/GAR PC A07/MF A01 

Environmental Protection Agency, Washington, DC. 

Office of Solid Waste. 

Draft Test R A Performance Test on a Spray 

oe Fabric Filter, and Wet Scrubber System. 
rept. 

S. Gan Oct 89, 128p EPA/530/SW-90/008 

Also pub. as Radian Corp., Rese arch Triangle Park, 

NC. Progress Center rept. no. DCN-89- 32-011- 

03406. Prepared in cooperation with Radian Corp., 

Herndon, VA. Dulles Technology Center. 


The EPA’s Office of Solid Waste (OSW) is currently 
developing regulations to control emissions of prod- 
ucts of incomplete combustion, particulate matter and 
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toxic metals from hazardous waste incinerators. Emis- 
sions data to support these regulations was collected 
and testing was conducted on a toxic substances con- 

trol waste incinerator between 4/25-27/89. EPA’s ob- 
jectives were to collect particulate and metals removal 
efficiency and emissions data for the combined spray 
dryer and baghouse system and the total air pollution 
control system; characterize the fate of waste feed 
metals through the incineration and air pollution con- 
trol systems; and evaluate the potential use of a surro- 
gate metal ‘soup’ as a means of assessing control effi- 
ciencies and establishing allowable waste feed con- 
centrations for toxic metals. 


005,861 

PBS0-500000/GAR CP D01 
9 gn Protection Agency, Research Triangle 
Exhaust Gas Recycle (EGR) Setup and Reduction 
Programs (for Microcomputers). 

Software. 

pS pps and T. Ward. 1989, 1 diskette EPA/SW/ 

The software is contained on 5 1/4-inch diskettes, 
double density (360K), compatible with the IBM PC 
microcomputer. The diskettes are in the ASCII format. 


These programs, EGRSETUP and EGRRED, are writ- 
ten in IBM PC BASIC, and will perform the setup and 
data calculations necessary for EPA Method 201, also 
known as the Exhaust Gas Recycle Method. Method 
201 is a method to measure in-stack PM10 from sta- 
tionary sources...Software Description: The program is 
written in the BASIC programming language for imple- 
mentation on an IBM PC or compatible computer. 


005,862 

PBS0-500257/GAR CP D03 

peter nay Sciences Research Lab., Research Tri- 
le Park, NC. Meteorology and Assessment Div. 

T: Industrial Source Complex Short Term. 
EPA/ORD (Environmental Protection —— 
Office of Research and ante rie § Air lity 
Simulation Model (for Microcomputers 
Model-Simulation. 

J. Mersch. 1 Aug 89, 1 diskette EPA/SW/DK-89/146 
See also PB90-500 500398. 

The software is contained on 5 1/4-inch diskettes, 
double density (360K), compatible with the IBM PC 
microcomputer. The diskettes are in the ASCII format. 
Price includes documentation, PB88-171475, PB88- 
171483, and PB88-171491. 


The Industrial Source Compiex Short-Term model is a 
steady-state Gaussian plume model which can be 
used to assess pollutant concentrations from a wide 
variety of sources associated with an industrial source 
complex. The model can account for settling and dry 
deposition of particulates, downwash, area, line and 
volume sources, plume rise as a function of downward 
distance, separation of point sources, and limited ter- 
rain adjustment. Average concentration or total depo- 
sition may be calculated in 1- ,2- ,3- ,4- ,6- ,8- ,12- and/ 
or 24-hour time periods. An ‘N’-day average concen- 
tration (or total deposition) over the total number of 
hours may also be computed. Software Description: 
The model is written in the FORTRAN programming 
—— for implementation on an IBM PC microcom- 
puter. Data is in compressed format but a dearchive 
utility is included. 


PB90-500265/GAR CP D03 

Environmental Sciences Research Lab., Research Tri- 

angle Park, NC. Meteor and Assessment Div. 

LONGZ and SHORTZ. EPA/ORD (Environmental 

Protection A /Otfice of Research and Devel- 

) Air lity Simulation Models. 

lodel-Simulation. 

— 1 Aug 89, 2 diskettes EPA/SW/DK-89/ 

1 

The model is contained on 5 1/4-inch, double density 

(360K) diskettes, compatible with the IBM PC micro- 

computer, ready for uploading to an IBM 3090 comput- 

er. Price includes documentation, PB83-146092, 

PB83-146100, PB86-244878. 


LONGZ is designed to calculate the long-term and 
SHORTZ is ined to calculate the short-term pol- 
lutant concentration at a large number of re- 
ceptors by emissions from multiple stack, building, and 
area sources. LONGZ uses statistical wind summaries 
to calculate term (seasonal or annual) average 
concentrations. SHORTZ uses sequential short term 
(usually hourly) meteorological inputs to calculate con- 
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centrations for averaging times ranging from 1 hour to 
1 year. The models are icable in areas of both fiat 
and complex terrain, including areas where terrain vo 
vations exceed stack-top elevations. The pr 
quire random-access mass st capability. Soft. 
eee The = written in the FOR- 
programming language for implementation on 
an IBM model 3090 computer. The model is distributed 
ona 5 1/4-inch IBM/PC-compatible diskette. Data is in 
compressed format but a dearchive utility is included. 


005,864 

PB90-500273/GAR CP DO1 
Environmental Sciences Research Lab., Research Tri- 
angle Park, NC. Meteor and Assessment Div. 
CDM2: Climat ical Model, Version 
2.0. pry oer pean eae peony A / 
Office esearch Development) Air 
Simulation Model. 

Model-Simulation. 

J. Mersch. 1 Aug 89, 1 diskette EPA/SW/DK-89/147 
See also PB90-500406. 

The model is contained on 5 1/4-inch, double density 
(360K) diskettes, compatible with the IBM PC micro- 
computer, ready for uploading to an IBM 3090 comput- 
er. Price includes documentation, PB86-136546. 


CDM-2.0 (Climatological Dispersion Model-Version 
2.0) determines long-term (seasonal or annual) quasi- 
stable pollutant concentrations in rural or urban set- 
tings using average emission rates from point and area 
sources and a joint frequency distribution of wind di- 
rection, wind speed, and stability. The Gaussian = 
hypothesis forms the basis for the calculations. 
butions are calculated assuming the narrow pane os 
pothesis, and involve an upwind integration over the 
area sources. Computations can be made for up to 
200 point sources and 2500 area sources at an unlimit- 
ed number of receptor locations. The number of point 
and area sources can be easily modified within the 
code. CDM-2.0 includes the following options: 16 or 36 
wind-direction sectors; stack-tip downwash; and grad- 
ual (transitional) plume rise. The user has a choice of 
seven dispersion parameter schemes. Optional output 
includes point and area concentration rises and histo- 
= S of pollutant concentration by stability class. 

ftware Description: The model is written in the FOR- 
TRAN programming language for implementation on 
an IBM 3090, VAX 8650, or SUN 386i computer. The 
software is distributed on a 5 1/4-inch IBM PC-com- 
patible diskette. Data is in compressed format but a 
dearchive utility is included. 


005,865 

PB90-500299/GAR CP DO02 
Environmental Sciences Research Lab., Research Tri- 
angle Park, NC. Meteorology and Assessment Div. 
CALINE: California Line rce Model. EPA/ORD 
(Environmental Protection Agency/Office of Re- 
po ner and Development) Air Quality Simulation 


lodel. 
Model-Simulation. 
J. Mersch. 1 Aug 89, 1 diskette EPA/SW/DK-89/149 
The model is contained on 5 1/4-inch, double density 
(360K) diskettes, compatible with the IBM PC micro- 
computer, ready for uploading to an IBM 3090 comput- 
er. Price includes documentation, PB80-220841. 


The California Line Source dispersion model, CALINE, 
can be used to predict carbon monoxide concentra- 
tions near highways and arterial streets given traffic 
emissions, site geometry and meteorology. The model 
has adjustments for averaging time and surface rough- 
ness, and can handle up to 20 links and 20 receptors. 

It also contains an algorithm for deposition and settling 
velocity so that particulate concentrations can be pre- 
dicted. Software Description: The model is written in 
the FORTRAN eat language for implemen- 

tation on an IBM 3 VAX, or SUN UNIX computer. 

The model is distributed on a 5 1/4-inch IBM PC-com- 
patible diskette. Data is in compressed format but a 
dearchive utility is included. 


005,866 

PB90-500307/GAR CP DO2 
Environmental Sciences Research Lab., Research Tri- 
angle Park, NC. Meteorology and Assessment Div. 
MPTER. EPA/ORD (Environmental Protection 
Agency/Office of Research and Development) Air 
Quality Simulation Model. 

Model-Simulation. 

J. Mersch. 1 Aug 89, 1 diskette EPA/SW/DK-89/150 
See also PB90-500356. 
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The model is contained on 5 1/4-inch, double density 
(360K) diskettes, compatible with the IBM PC micro- 
computer, ready for uploading to an IBM 3090 comput- 
er. Price includes documentation, PB83-114207, 
PB80-197361, and PB86-217163. 


MPTER is a multiple point-source Gaussian model with 
optional terrain adjustment. MPTER estimates con- 
centration on an hour-by-hour basis for relatively inert 
pollutants (i.e., SO2 and TSP). MPTER uses Pasquill- 
Gifford or Briggs urban dispersion parameters and 
iggs plume rise methods to calculate the spreading 
the rise of plumes. The model is most applicable 

for source-receptor distances less than 10 kilometers 
and for locations with level —- rolling terrain. Ter- 
rain adjustments are restricted to receptors whose ele- 
vation is no higher than the lowest stack top. In addi- 
tion to terrain adjustments, options are also available 
for wind profile exponents, buoyancy induced disper- 
sion, 2 dual plume rise, stack downwash, and plume 
half-life. Software Description: The model is written in 
the FORTRAN pr 


ramming language for implemen- 
tation on an IBM- 


compatible microcomputer. Data 


is in compressed format but a dearchive utility is in- 
cluded. 


005,867 

PBS0-500315/GAR CP DOo1 
Environmental Sciences Research Lab., Research Tri- 
-_ Park, NC. Meteorology and Assessment Div. 
RAM. EPA/ORD (Environmental Protection 
Agency/Office of Research and Development) Air 
Quality Simulation Model. 

Model-Simulation. 

J. Mersch. 1 Aug 89, 1 diskette EPA/SW/DK-89/151 
The model is contained on 5 1/4-inch, double density 
(360K) diskettes, compatible with the IBM PC micro- 
computer, ready for uploading to an IBM 3090 comput- 
er. Price includes documentation, PB88-113261. 


Gaussian-plume multiple-source air quality algorithm. 
RAM, a short-term Gaussian steady-state algorithm 
estimates concentrations of stable pollutants from 
urban point and area sources. Hourly meteorological 
data are used. Hourly concentrations and averages 
over a number of hours can be estimated. Briggs 
plume rise is used. Pasquill-Gifford dispersion equa- 
tions with dispersion parameters thought to be valid for 
urban areas are used. Concentrations from area 
sources are determined using the method of Hanna, 
that is, sources directly upwind are considered repre- 
sentative of area source emissions affecting the re- 
ceptor. Special features include determination of loca- 
tions of uniformly spaced receptors to ensure good 
area coverage with a minimum number of receptors. 


005,868 

PBS0-500323/GAR CP D01 
Environmental Sciences Research Lab., Research Tri- 
ant. NC. Meteorology and Assessment Div. 

Cc R: EPA/ORD (Environmental Protection 
Agency/Office of Research and Development) Air 
Quality Simulation Model. 

Model-Simulation. 

J. Mersch. 1 Aug 89, 1 diskette EPA/SW/DK-89/152 
The model is contained on 5 1/4-inch, double density 
(360K) diskette, compatible with the IBM PC micro- 
computer, ready for uploading to an IBM 3090 comput- 
er. Price includes documentation, PB-271 360. 


The algorithm estimates ground-level concentrations 
resulting from up to 19 colocated elevated stack emis- 
sions for an entire year and prints out the highest and 
second highest 1-, 3-, and 24-hour concentrations as 
well as the annual mean concentrations at a set of 180 
receptors (5 distances by 36 azimuths). The algorithm 
is based on a modified form of the steady-state Gaus- 
sian plume equation which uses either Pasquill-Gifford 
or Briggs urban dispersion coefficients and includes 
adjustments for plume rise and limited mixing. Terrain 
adjustments are made as long as the surrounding ter- 
rain is physically lower than the lowest stack height 
input. Poilutant concentrations for each averaging time 
are computed for discrete, non-overlapping time peri- 
ods (no — averages are computed) using meas- 
ured hourly values of wind speed and direction, and 
estimated hourly values of atmospheric stability and 
mixing height. Software Description: The model is writ- 
ten in the FORTRAN programming language for imple- 
mentation on an IBM 3090 computer. The software is 
distributed on a 5 1/4-inch IBM/PC-compatible dis- 
kette. Data is in compressed format but a dearchive 
utility is included. 


005,869 
PBS0-500331/GAR 
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Environmental Sciences Research Lab., Research Tri- 
~—- Park, NC. Meteorology and Assessment Div. 

LU. EPA/ORD (Environmental Protection 
Agency/Office of Research and Development) Air 
Quality Simulation Model. 

Model-Simulation. 

J. Mersch. 1 Aug 89, 1 diskette EPA/SW/DK-89/153 
The model is contained on 5 1/4-inch, double density 
(360K) diskettes, compatible with the IBM PC micro- 
computer, ready for uploading to an IBM 3090 comput- 
er. Price includes documentation, PB83-211235. 


PTPLU is a point source dispersion Gaussian screen- 
ing model for estimating maximum surface concentra- 
tions for 1-hour concentrations. PTPLU is based upon 
Briggs’ plume rise methods and can use either Pas- 
quill-Gifford or Briggs’ urban dispersion coefficients. 
PTPLU is an adaption and improvement of PTMAX 
which allows for wind profile exponents and other op- 
tional calculations such as buoyancy induced disper- 
sion, stack downwash, and gradual plume rise. PTPLU 
produces an analysis of concentration as a function of 
wind speed and stability class for both wind speeds 
constant with height and wind speeds increasing with 
height. Using the extrapolated wind speeds and the 
options allows the model user a more accurate selec- 
tion of distances to maximum concentration. PTPLU1 
is the interactive version of the model. Software De- 
scription: The model is written in the FORTRAN pro- 
gramming language for implementation on an IBM 
3090 computer. The software is distributed on a 5 1/4- 
inch IBM/PC-compatible diskette. Data is in com- 
pressed format but a dearchive utility is included. 


005,870 

PB90-500349/GAR CP DO1 
Environmental Sciences Research Lab., Research Tri- 
angle Park, NC. Meteorology and Assessment Div. 
VALLEY. EPA/ORD (Environmental Protection 
Agency/Office of Research and Development) Air 
Quality Simulation Model. 

Model-Simulation. 

J. Mersch. 1 Aug 89, 1 diskette EPA/SW/DK-89/163 
The model is contained on 5 1/4-inch, double density 
(360K) diskettes, compatible with the IBM PC micro- 
computer, ready for uploading to an IBM 3090 comput- 
er. Price includes documentation, PB-274 054. 


The VALLEY algorithm is a steady-state, univariate 
Gaussian plume dispersion algorithm designed for es- 
timating either 24-hour or annual concentrations re- 
sulting from emissions from up to 50 (total) point and 
area sources. Calculations of ground-level pollutant 
concentrations are made for each frequency designat- 
ed in an array defined by six stabilities, 16 wind direc- 
tions, and six wind speeds for 112 program-designed 
receptor sites on a radial grid of variable scale. Empiri- 
cal dispersion coefficients are used and include adjust- 
ments for plume rise and limited mixing. Plume height 
is adjusted according to terrain elevations and stability 
classes. Software Description: The software is written 
in the FORTRAN programming language for imple- 
mentation on an IBM model 3090 computer. The 
model is distributed on a 5 1/4-inch IBM/PC-compati- 
ble diskette. Data is in compressed format but a dear- 
chive utility is included. 


005,871 

PB90-500356/GAR CP DO2 
Environmental Sciences Research Lab., Research Tri- 
angle Park, NC. Meteorology and Assessment Div. 
MPTER. EPA/ORD (Environmental Protection 
Agency/Office of Research and Development) Air 
Quality Simulation Model (for Microcomputers). 
Model-Simulation. 

J. Mersch. 1 Aug 89, 1 diskette EPA/SW/DK-89/166 
See also PB90-500307. 

The software is contained on 5 1/4-inch diskettes, 
double density (360K), compatible with the IBM PC 
microcomputer. The diskettes are in the ASCII format. 
Price includes documentation, PB83-114207, PB80- 
197361, and PB86-217163. 


MPTER is a multiple point-source Gaussian model with 
optional terrain adjustment. MPTER estimates con- 
centration on an hour-by-hour basis for relatively inert 
pollutants (i.e., SO2 and TSP). MPTER uses Pasqauill- 
Gifford or Briggs urban dispersion parameters and 
Briggs plume rise methods to calculate the spreading 
and the rise of plumes. The model is most applicable 
for source-receptor distances less than 10 kilometers 
and for locations with level ot ioe rolling terrain. Ter- 
rain adjustments are restricted to receptors whose ele- 
vation is no higher than the lowest stack top. In addi- 
tion to terrain adjustments, options are also available 


for wind profile exponents, buoyancy induced disper- 
sion, gradual plume rise, stack downwash, and plume 
half-life. Software Description: The model is written in 
the FORTRAN programming language for implemen- 
tation on an IBM-PC compatible microcomputer. Data 
. - ae format but a dearchive utility is in- 
cluded. 


005,872 

PB90-500364/GAR CP DO1 
Environmental Sciences Research Lab., Research Tri- 
angle Park, NC. yey and Assessment Div. 
COMPLEX1. EPA/ORD (Environmental Protection 
Agency/Office of Research and Development) Air 
Quality Simulation Model (for Microcomputers). 
Model-Simulation. 

J. Mersch. 1 Aug 89, 1 diskette EPA/SW/DK-89/167 
See also PB90-500414. 

The software is contained on 5 1/4-inch diskettes, 
double density (860K), compatible with the IBM PC 
microcomputer. The diskettes are in the ASCII format. 


COMPLE +1 is a multiple point source code with terrain 
adjustment. The model specifications for testing were 
suggested by team ‘B’ on complex terrain at the Re- 

ional Workshop on Air Quality Modeling in Chicago, 

ebruary 1980. It is a sequential model utilizing hourly 
meteorological input. It assumes a normal distribution 
in the vertical and a uniform distribution across a 22.5 
degree sector. The initial screening technique for com- 
plex terrain applications, descri in the Guideline on 
Air Quality Models (Revised), has been incorporated 
as an option in COMPLEX1. Software Description: The 
software is written in the FORTRAN programming lan- 
guage for implementation on an IBM model 3090 com- 
puter. The model is distributed on a 5 1/4-inch IBM/ 
PC-compatible diskette. Data is in compressed format 
but a dearchive utility is included. 


005,873 
PB90-500372/GAR CP DO1 
Environmental Sciences Research Lab., Research Tri- 
angle Park, NC. Meteorology and Assessment Div. 
RTDM 3.2: Rough Terrain Diffusion Model. EPA/ 
ORD (Environmental Protection Agency/Office of 
—- and Development) Air Quality Simulation 
el. 
Model-Simulation. 
J. Mersch. 1 Aug 89, 1 diskette EPA/SW/DK-89/168 
The model is contained on 5 1/4-inch, double density 
(360K) diskettes, compatible with the IBM PC micro- 
computer, ready for uploading to an IBM 3090 comput- 
er. Price includes documentation, PB88-171467. 


The rough terrain diffusion model (RTDM3.2) is a se- 
quential Gaussian plume model designed to estimate 
ground-level concentrations in rough (or flat) terrain in 
the vicinity of one or more co-located point sources. It 
is designed for applications involving chemically stable 
atmospheric pollutants and is best suited for elevation 
of buoyant plume behavior within about 15 km from the 
source(s). RTDM has special algorithms to deal with 
plume behavior in complex terrain. Software Descrip- 
tion: The software is written in the FORTRAN program- 
ming language for implementation on an IBM model 
3090 computer. The model is distributed on a 5 1/4- 
inch IBM/PC-compatible diskette. Data is in com- 
pressed format but a dearchive utility is included. 


005,874 

PB90-500380/GAR CP DO3 
Environmental Sciences Research Lab., Research Tri- 
—_ Park, NC. Meteorology and Assessment Div. 
ISCLT: Industrial Source Complex Long Term. 
EPA/ORD (Environmental Protection gency! 
Office of Research and Development) Air lity 
Simulation Model. 

Model-Simulation. 

J. Mersch. 1 Aug 89, 1 diskette EPA/SW/DK-89/172 
The model is contained on 5 1/4-inch, double density 
(360K) diskettes, compatible with the iBM PC micro- 
computer, ready for uploading to an IBM 3090 comput- 
er. Price includes documentation PB88-171475, PB88- 
171483, and PB88-171491. 


The Industrial Source Complex Long Term model is a 
steady-state Gaussian plume model which can be 
used to assess pollutant concentrations from a wide 
variety of sources associated with an industrial source 
complex. The model can account for settling and dry 
deposition of particulates, downwash, area, line and 
volume sources, plume rise as a function of downwind 
distance, separation of point sources, and limited ter- 
rain adjustment. ISCLT is designed to calculate the av- 





erage seasonal and/or annual ground level concentra- 
tion or total deposition from multiple continuous point, 
volume and/or areas sources. Provision is made for 
special discrete X, Y receptor points that may corre- 
spond to sampler sites, points of maxima, or special 
points of interest. 


005,875 

PBS0-500398/GAR CP D03 
Environmental Sciences Research Lab., Research Tri- 
so teen NC. Meteorology and Assessment Div. 

| : Industrial Source Complex Short Term. 
EPA/ORD (Environmental Protection 7 
Office of Research and Development) Air lity 
Simulation Model. 

Model-Simulation. 

J. Mersch. 1 Aug 89, 1 diskette EPA/SW/DK-89/173 
See also PB90-500257. 

The model is contained on 5 1/4-inch, double density 
(360K) diskettes, compatible with the IBM PC micro- 
computer, ready for uploading to an IBM 3090 comput- 
er. Price includes documentation, PB88-171475, 
PB88-171483, and PB88-171491. 


The Industrial Source Complex Short-Term model is a 
steady-state Gaussian plume model which can be 
used to assess pollutant concentrations from a wide 
variety of sources associated with an industrial source 
complex. The model can account for settling and dry 
deposition of particulates, downwash, area, line and 
volume sources, plume rise as a function of downwind 
distance, separation of point sources, and limited ter- 
rain adjustment. 


CP DO1 
Environmental Sciences Research Lab., Research Tri- 
—_ Park, NC. Meteorology and Assessment Div. 
CDM2: Climatological Dispersion Model, Version 
2.0/ EPA/ORD (Environmental Protection —— 
Office of Research and Development) Air Quality 
Simulation Model (for Microcomputers). 
Model-Simulation. 
J. Mersch. 1 Aug 89, 1 diskette EPA/SW/DK-89/174 
See also PB90-500273. 
The software is contained on 5 1/4-inch diskettes, 
double density (360K), compatible with the IBM PC 
microcomputer. The diskettes are in the ASCIl format. 
Price includes documentation, PB86-136546. 


Climatological Dispersion Model-Version 2.0 (CDM- 
2.0) determines long-term (seasonal or annual) quasi- 
stable pollutant concentrations in rural or urban set- 
tings using average emission rates from point and area 
sources and a joint frequency distribution of wind di- 
rection, wind speed, and stability. The Gaussian plume 
hypothesis forms the basis for the calculations. Com- 
putations can be made for up to 200 point sources and 
2500 area sources at an unlimited number of receptor 
locations. CDM-2.0 includes the following options: 16 
or 36 wind-direction sectors, initial plume dispersion, 
lancy-induced dispersion, stack-top down wash, 
and gradual (transitional) plume rise. The user has a 
choice of seven dispersion parameter schemes. Soft- 
ware Description: The software is written in the FOR- 
TRAN programming language for implementation on 
an IBM-PC compatible microcomputer. Data is in com- 
pressed format but a dearchive utility is included. 


005,877 

PBS0-500414/GAR CP Do1 
Environmental Sciences Research Lab., Research Tri- 
angle Park, NC. yee ty and Assessment Div. 
COMPLEX1. EPA/ORD (Environmental Protection 
Agency/Office of Research and Development) Air 
Quality Simulation Model. 

Model-Simulation. 

J. Mersch. 1 Aug 89, 1 diskette EPA/SW/DK-89/176 
See also PB90-500364. 

The model is contained on 5 1/4-inch, double density 
(360K) diskettes, compatible with the IBM PC micro- 
computer, ready for uploading to an IBM 3090 comput- 
er. 


COMPLEX1 is a multiple point source code with terrain 
adjustment. The model specifications for testing were 
suggested by team ‘B’ on complex terrain at the Re- 

ional Workshop on Air Quality Modeling in Chicago, 

ebruary 1980. It is a sequential model utilizing hourly 
meteorological input. It assumes a normal distribution 
in the vertical and a uniform distribution across a 22.5 
degree sector. The initial screening technique for com- 
plex terrain applications, described in the Guideline on 
Air Quality Models (Revised), has been incorporated 
as an option in COMPLEX1. Software Description: The 
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software is written in the FORTRAN programming lan- 
guage for implementation on an IBM model 3090 com- 
er. The model is distributed on a 5 1/4-inch IBM/ 
mpatible diskette. Data is in compressed format 

but a dearchive utility is included. 


005,878 

PBS0-500422/GAR CP D99 
Environmental Protection Agency, Research Triangle 
Hw NC. —— Sciences Research Lab. 


rhe Processor for Regulat Models 
MPRN-1.1). “ 


jodel-Simulation. 
R. F. Lee, and J. S. Irwin. Sep 88, 5 diskettes EPA/ 
SW/DK-90/005 
See also PB90-500430. 
The model is contained on 5 1/4-inch, double density 
(360K) diskettes, compatible with the IBM PC micro- 
computer, ready for uploading to an IBM 3090 comput- 
er. Price includes documentation, PB89-127526. 


Version 1.1 of MPRM provides a general purpose com- 
puter processor for ——— available meteorologi- 
cal data into a format suitable for use by air quality dis- 
persion models. Specifically, the processor is de- 
signed to accommodate those dispersion models that 
have gained EPA approval for use in regulatory deci- 
sion making. The first stage retrieves the meteorologi- 
cal data from computer tape or disk files and process- 
es the data through various quality assessment 
checks. The second stage collects all data available 
for a 24-hour period and stores these data in a com- 
bined (merged) format. The third stage reads the 
merged meteorological data and performs the neces- 
sary processing to produce a meteorological data file 
suitable for use by the specified dispersion model. 
Software Description: The software is written in the 
FORTRAN 77 ere language for implementa- 
tion on an IBM 3090 or VAX computer. The software is 
distributed on 5 1/4-inch IBM PC-compatible diskettes. 
ar compressed format but a dearchive utility is 
included. 


005,879 

PBS0-500430/GAR CP D99 
Environmental Protection Agency, Research Triangle 
Park, NC. Atmospheric Sciences Research Lab. 
Meteorological Processor for Regulatory Models 
MPRM-1.1) (for Microcomputers). 

lodel-Simulation. 

R. F. Lee, and J. S. Irwin. Sep 88, 5 diskettes EPA/ 
SW/DK-90/006 

See also PB90-500422. 
The model is contained on 5 1/4-inch, double density 
(360K) diskettes, compatible with the IBM PC micro- 
computer, ready for uploading to an IBM 3090 comput- 
er. Price includes documentation, PB89-127526. 


Version 1.1 of MPRM (Meteorological Processor for 
Regulatory Models) provides a general purpose com- 
puter processor for organizing available meteorologi- 
cal data into a format suitable for use by air quality dis- 
persion models. Specifically, the processor is de- 
signed to accommodate those dispersion models that 
have gained EPA approval for use in regulatory deci- 
sion making. MPRM can be envisioned as a three 
stage system. The first stage retrieves the meteorolog- 
ical data from computer tape or disk files and process- 
es the data through various quality assessment 
checks. The second stage collects all data available 
for a 24-hour period (upper air observations, hourly 
surface weather observations, and data collected as 
part of an on-site meteorological measurement pro- 
= and stores these data in a combined (merged) 
‘ormat. The third stage reads the merged meteorologi- 
cal data and performs the necessary processing to 
produce a meteorological data file suitable for use by 
the specified dispersion model. 
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005,880 

DE89008611/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 

Managing human exposure and health risks. An in- 
ay approach and the role of uncertainty. 

T. E. McKone. Mar 89, 10p UCRL-100511, CONF- 
890909-1 

Contract W-7405-ENG-48 

World clean air congress and exhibition (8th), The 
Hague (Netherlands), 11-15 Sep 1989. Sponsored by 
Department of Energy, Washington, DC. 
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Portions of this document are illegible in microfiche 
products. 


Human populations contact environmental pollutants 
through food,water, and air in varying amounts each 
day throughout a lifetime. A realistic strategy for man- 
aging health risks of environmental contaminants 
therefore requires a comprehensive and integrated ap- 
proach. Using examples for exposure to contaminants 
in potable water and to contaminants transferred from 
air to food, this paper considers two important issues 
in exposure assessment -- the completeness of cur- 
rent exposure models and the treatment of uncertainty 
in exposure estimates. The results indicate that risk 
managers should consider the potential for multiple 
pathways, avoid risk assessments derived from single 
value estimates, be aware of the uncertainty in risk es- 
timates, and include this awareness in their decisions. 


005,881 
DE89015210/GAR PC A06/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Environmentai Monitoring for EG and G Idaho Fa- 
cilities at the Idaho National Engineering Laborato- 
ry. Annual report, 1988. 

Progress rept. 

J. W. Tkachyk, K. C. Wright, P. D. Ritter, R. N. 
Wilhelmsen, and W. M. Heileson. Aug 89, 115p 
EGG-2564 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
= Original copy available until stock is exhaust- 


This report describes the 1988 environmental monitor- 
~ activities of the Environmental Monitoring Unit of 
EG and G-operated facilities at the Idaho National En- 
gineering Laboratory (INEL). The major facilities moni- 
tored include the Radioactive Waste Mana 
Complex, the Waste Experimental Reduction Facility, 
the Mixed Waste Storage Facility, and two surplus fa- 
cilities. Additional monitoring activities performed by 
Environmental Monitoring are also discussed, includ- 
ing preliminary radiological characterization of other 
facilities, drinking water monitoring, nonradiological 
liquid effluent —- subsurface investigations, 
and data management. The primary purposes of moni- 
toring are to evaluate environmental conditions and to 
provide information, in compliance with applicable reg- 
ulations and interpreted as necessary, for ensuring 
protection of personnel, the public, and the environ- 
ment. This report also compares 1988 environmental 
monitoring data with derived concentration guides and 
with data from previous years. This report also pre- 
sents selected results of sampling performed by the 
Radiological and Environmental Sciences Laboratory 
and by the United States Geological Survey. 24 refs., 
48 figs., 15 tabs. 


005,882 
DE89016339/GAR PC A02/MF A01 
Lawrence Berkeley Lab., CA. 

integrated data bases in environmental health ap- 


plications. 

D. W. Merrill. Jun 89, 6p LBL-27436, CONF- 
8906198-1 

Contract AC03-76SF00098 

Environmental databases workshop, San Antonio, TX 
(USA), 19 Jun 1989. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


pe cram public attention is focusing on the health 
effects of environmental hazards ree air pollu- 
tion, radioactive and toxic wastes, and i radon. 
Typical exposures are at low levels, and have a 
graphic distribution that can be estimated a priori. In 
such cases, analysis of routinely collected health sur- 
veillance data can be faster, cheaper and more sensi- 
tive than specially designed case-control or cohort 
studies. The health data are linked by geographic loca- 
tion with independently collected census data and en- 
vironmental exposure data. The units of analysis are 
geographic areas rather than individuals; such data are 
known as ecologic data. In analyzing such data, rates 
calculated for individual subareas are not a suitable 
measure of risk. If the subareas are too small, stable 
rates cannot be calculated; if too large, i 
detail is lost. In either case one cannot easily describe 
trends which vary smoothly across adjacent subareas. 
We describe a preferred alternative, the mathematical 
technique of density equalizing map projections. Be- 
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cause ecologic data often cover broad areas and long 
time periods, the same data find r ted use in differ- 
ent applications. Comprehensive data files are gener- 
ally too large and complex for commercial data base 
systems. Conventional analytical techniques are not 
generally valid for ecologic data. Below the county 
level, geographic data integration is a difficult task re- 
quiring the use of geographic base map files. For all 
these reasons it is cost effective to nently inte- 
grate major ecologic data files in a publicly shared 
computing environment. 


005,883 

PB90-111741/GAR PC A03/MF A01 
& = Toxic Substances and Disease Registry, 
Health Assessment for Broderick Wood Products 
Site, Denver, Adams County, Colorado, Region 8. 
CERCLIS No. COD000110254. 

Final rept. 

18 Aug 88, 27p 


The Broderick Wood Products site is located in Adams 
County, on the north side of Denver, Colorado. Soils, 
surface water/surface impoundments, and groundwat- 
er are contaminated with polynuclear aromatic hydro- 
carbons (PAHs), volatile organic compounds(VOCs), 
pentachiorophenol (PCP), and heavy metals which 
pose potential hazards. Possible future exposure to 
SS ., poses the greatest public health concern. 

ite intruders, the caretaker, and future workers and 
users of the property are possibly exposed to hazards 
imposed by environmental contaminants and the pres- 
ence of abandoned ponds and contaminated struc- 
tures. 


005,884 

PB90-111758/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for California Gulch Site, Lead- 
ville, Lake County, Colorado, Region 8. CERCLIS 
No. COD9807 17938. 

Final rept. 

4 Dec 86, 17p 


The California Gulch Site is a National Priority List site 
in Lake County, CO. Major contaminants of public 
health concern are lead, arsenic, cadmium, and cya- 
nide; other contaminants include beryllium, chromium, 
copper, mercury, nickel, silver, selenium, thallium, and 
zinc. Environmental pathways consist of wind, surface 
arg ground water, soil, sediments, and the food 
chain. 


005,885 

PB90-111766/GAR PC A03/MF A01 
Colorado Dept. of Health, Denver. Disease Control 
and Epidemiology Div. 

Health Assessment for Eagle Mine, Minturn, Colo- 
rado, Region 8. CERCLIS No. COD81961518. 

Final rept. 

18 Apr 89, 33p 

Sponsored by Agency for Toxic Substances and Dis- 
ease Registry, Atlanta, GA. 


The Eagle Mine is a National Priorities List site located 
just south of Minturn, CO. The site consists of the 
Eagle Mine workings and several mine waste areas. 
Mine drainage and wastes are the source of site con- 
tamination by heavy metals and acidic water. Potential 
environmental pathways include the underground 
mine workings, ground and surface water, soils, and 
airborne particulates. Potential human exposure path- 
ways are limited to inhalation and ingestion of mine 
wastes and contaminated soils. Arsenic, cadmium, 
chromium, and lead are identified as contaminants of 
concern. The potentially exposed population includes 
persons living, working or attending school in an area 
adjacent to mine tailings. 


005,886 

PB90-1 yay aay . bas A03/MF A01 
ncy for Toxic Substances and Disease Registry, 

Allanta, GA. — 

Health Assessment for Clear Creek/Central City, 

Clear Creek and Gilpin Counties, Colorado, Region 

8. CERCLIS No. CO 1717557. 

Final rept. 

11 Jul 88, 29p 


Clear Creek/Central City is a National Priorities List 


site located within the communities of Idaho Springs, 
Central City and Black Hawk, Colorado. The site con- 
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sists of abandoned mile tailings and waste rock piles 
with numerous open mining tunnels and shafts. Site 
contaminants consist of a variety of heavy metals, 
sulfur, radionuclides and acid mine discharges. The 
site is of public health concern because of the risk to 
human health caused by probable human exposure to 
hazardous substances at levels that may result in ad- 
verse human health effects over time. 


005,887 

PBS0-115833/GAR PC A03/MF A01 
ye era for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Marshall Landfill, Boulder, 
Colorado, Region 8. CERCLIS No. COD980499255. 
Final rept. 

12 Jun 86, 11p 


The Boulder/Marshall Landfills have been the site of 
disposal of waste since prior to 1965. The sites have 
been evaluated as a ible source of contamination 
which may be a public health concern to the nearby 
population. The Ageeey for Toxic Substances and Dis- 
ease Registry (ATSDR) has reviewed sampling data 
from the site and has found that the landfills have con- 
tributed to the contamination of groundwater under the 
site. The contamination is found in different concentra- 
tions at different locations under the landfills. The 
monitoring was limited to the groundwater immediately 
underneath the landfills and in the near proximity of the 
landfills. Samples taken from monitoring wells con- 
structed on and around the periphery of the site have 
shown elevated levels of metals, volatile organics, in- 
creased conductivity, and other indications that the 
= has been affected by the materials in the 
a Ss. 


005,888 

PBS0-115841/GAR PC A02/MF A01 
Colorado Dept. of Health, Denver. Disease Control 
and Epidemiology Div. 

Health Assessment for Martin Marietta-Denver 
Aerospace (Martin Marietta Astronautics Group), 
Jefferson County, Colorado, Region 8. CERCLIS 
No. 08C0D001704790. 

Preliminary rept. 

6 Feb 89, - 

Sponsored by Agency for Toxic Substances and Dis- 
ease Registry, Atlanta, GA. 


Martin Marietta-Denver Aerospace, renamed Martin 
Marietta Astronautics Group (MMAG) in 1988, is a 
5200-acre site located six miles south of the Denver 
County line in southern Jefferson County, Colorado. 
The study focused on four inactive waste disposal 
ponds and an inactive landfill area. A limited on-site 
soil survey revealed contamination by 1,1,1-trichlor- 
oethane (350 micro g/kg), petroleum hydrocarbons 
(33.6 micro g/kg), and detectable concentrations of 
other contaminants, such as hexavalent chromium, 
sulfate, sodium, aluminum, PCBs, and phthalate acid 
esters. Groundwater studied identified on-site con- 
tamination of alluvial and bedrock aquifers by organic 
and inorganic chemicals. Organic contaminants in- 
clude cyanides (80 micro g/L), trichloroethyiene 
(TCE)(53,000 micro g/L), trans-1,2-dichloroethylene 
(2,500 micro g/L), n-nitrosodimethylamine (NDMA)(17 
micro g/L), and other organic compounds. Inorganic 
contaminants include hydrazine (14 micro g/L) and 
hexavalant chromium (52 micro g/L). Under present 
control, the potential public health hazard is limited to 
specific workers within the estimated 9,000 MMAG 
employees and possibly those individuals consuming 
fish and game from the area. 


005,889 

PBS0-116138/GAR PC A03/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. Air and Energy Engineering Research Lab. 
Occupational and Environmental Exposures to 
Radon: A Perspective for Mitigators. 

D. C. Sanchez, M. Messing, and D. Saum. 1989, 13p 
EPA/600/D-89/188 

Presented at the ASCE (American Society for Chemi- 
cal Engineers) National Conference on Environmental 
Engineering, Austin, TX., July 9-12, 1989. Prepared in 
cooperation with Infiltec, Falls Church, VA. 


The paper compares normal environmental and occu- 
pational exposures to radon and radon decay products 
for the occupational group including radon mitigators 
and diagnosticians. Occupational exposures to radon 
and radon decay products and the associated high in- 
cidence of radiation-induced lung cancer form the 
basis for current concern for limiting exposures to 


radon. While it is now known that radon is a ubiquitous 
environmental pollutant and estimates exist as to what 
this means in terms of cancer risk to the general popu- 
lation, similar estimates are not available for radon 
mitigators and diagnosticians. 


005,890 

PB90-118258/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Rocky Mountain Arsenal, 
Commerce City, Adams County, Colorado, Region 
8. CERCLIS No. CO5210020769. 

Preliminary rept. 

8 Dec 88, 32p 


The Rocky Mountain Arsenal (RMA) National Priorities 
List site is located in Adams County, Colorado. The 
RMA has been owned by the U.S. Army since 1942 
and comprises over 17,000 acres (approximately 27 
square miles). RMA has been used since 1942 by both 
government and industry to manufacture, test, pack- 
age, and dispose of various chemical products, chemi- 
cal warfare agents, and munitions including, but not 
limited to, rocket fuels, herbicides, pesticides, nerve 
gases, mustards, and incendiary munitions. Surface or 
near surface soils have been found to contain elevated 
levels of arsenic (up to 1,100 ppm) and mercury (up to 
65 ppm). Sediment samples from on-post lakes and 
drainage areas are contaminated with metals and pes- 
ticide residuals. On-post ground water is contaminated 
in both the alluvial and bedrock aquifers. Based on in- 
formation reviewed, it is apparent that previous on-site 
hazardous waste disposal practices and releases have 
led to contamination of alluvial aquifers and, to a limit- 
ed extent, one or more of the bedrock aquifers. 


005,891 

PB90-118266/GAR PC A03/MF A01 
— for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Sand Creek Industrial Site, 
Commerce City, Adams County, Colorado, Region 
8. CERCLIS No. COD9807 17953. 

Final rept. 

19 Jul 83, 15p 


The Sand Creek Industrial Site in northeastern Denver, 
CO includes a former refinery, a landfill, a pesticide for- 
mulation facility, and waste disposal pits. While it is be- 
lieved that water and soil contamination exist, its 
extent and threat to the public can not be adequately 
determined from the current sampling data. 


005,892 

PB90-118274/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Smuggler Mountain Site, 
Aspen, Putkin County, Colorado, Region 8. CER- 
CLIS No. COD980806277. 

Final rept. 

5 Aug 86, 8p 


The Smuggler Mountain Site in Pitkin County, Colora- 
do is an inactive silver and lead mining site. Tailings 
from mining, smelting, and milling were deposited on 
the western side of the mountain. Principal contami- 
nants are lead, cadmium, and arsenic. Environmental 
exposure pathways include contaminated soils, dusts 
and groundwater. 


005,893 

PB90-118282/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Anaconda Smelter Site, An- 
aconda, Deer Lodge County, Montana, Region 8. 
CERCLIS No. MTD093291656. 

Final rept. 

5 Feb 87, 19p 


The Environmental Protection Agency (EPA,) Region 
Vill has requested that the Agency for Toxic Sub- 
stances and Disease Registry (ATSDR) evaluate the 
Remedial Investigation and Feasibility Study (RI/FS) 
Reports for the Mill Creek, Montana Anaconda Swelter 
Site. Extensive environmental rome ony EPA, uri- 
nary arsenic surveys conducted by the Centers for Dis- 
ease Control, the Endangerment Assessment (EA,) 
and the RI have consistently shown extensive con- 
tamination of soils and housedust by arsenic, cadmi- 
um, and lead, and episodic contamination of drinking 
water with arsenic above the EPA Maximal Contami- 





nant Level (MCL). The Ri presents results of calcula- 
tions showing, potentially, an elevated excess lifetime 
risk of skin cancer for males from chronic exposure to 
arsenic by ingestion. The calculations were performed 
only for males, the most sensitive subpopulation; how- 
ever, the female subpopulation would also be expect- 
ed to have a lesser but elevated excess skin cancer 
risk from ingestion of arsenic. The long-term health ef- 
fects of cadmium and lead are additional concerns. 
When EPA makes a Record of Decision (ROD) for the 
Mili Creek site, ATSDR can more readily make a defini- 
tive statement about the adequacy of the chosen Al- 
—- for reducing the public health risk at Mill 
eek. 


005,894 

PBS0-118290/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Burlington Northern 
Somers Tie Treating Plant NPL (National Priorities 
List) Site, Somers, Montana, Region 8. CERCLIS 
No. MTD053038386. 

Final rept. 

17 Apr 89, 25p 


The Burlington Northern Somers Tie Treating Plant 
site is located near Flathead Lake in Somers, Mon- 
tana. Zinc chloride, chromated zinc chloride, and creo- 
sote were used for wood treatment. The contaminants 
of most concern at the site are polynuclear aromatic 
hydrocarbons (PAHs), benzene, arsenic, cadmium, 
chromium, and lead. The site is on the edge of town, 
and a number of residences are located adjacent to 
the plant and across Somers Road. Area residents are 
connected to the public water supply which is currently 
obtained from the lake; however, Somers School uses 
well water for potable purposes, and some residents 
continue to use well water for other purposes. The 
Somers Water District is planning to install bedrock 
water-supply wells in 1989 and discontinue the com- 
munity’s reliance on lake water. Contaminants are 
present in the soil, an inactive pond, and groundwater 
on the property. There has been some contaminant 
migration off the property in groundwater and into the 
lake and possibly into the air and soil on adjacent prop- 
erties. Contamination levels at and near the site may 
be great enough in some of the environmental media 
to pose a potential threat to human health. 


005,895 

PBS0-118308/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for East Helena, East Helena, 
Montana, Region 8. CERCLIS No. MTD006230346. 
Preliminary rept. 

11 Jul 88, 7p 


The East Helena site is on the National Priorities List. 
The site is an active smelter and public access is re- 
stricted in operating areas of the plant. Environmental 
contamination consists of heavy metals in groundwat- 
er (lead, arsenic, cadmium) and surface soil (lead, ar- 
senic, cadmium, chromium, copper, iron). In the past, 
airborne lead levels in the valley have exceeded Fed- 
eral emission standards. The site is considered to be 
of potential public health concern because of the risk 
to human health caused by the possibility of exposure 
to hazardous substances via contaminated ground- 
water and soil. 


005,896 
PBS0-118316/GAR 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for idaho Pole, Bozeman, Mon- 
tana, Region 8. CERCLIS No. MTD006232276. 
Preliminary rept. 

15 Mar 89, 7p 


PC A02/MF A01 


The idaho Pole Site (IPS) is on the National Priorities 
List. The 50-acre site is located in Bozeman (Gallatin 
County), Montana. IPS is an active wood-treating facili- 
ty. IPS has a history of contamination problems associ- 
ated with surface water discharge. Past disposal activi- 
ties have resulted in soil, groundwater, and surface 
water contamination with pentachlorophenol (PCPs) 
and possibly dioxins. Preliminary on-site soil sampling 
results have identified various volatile organic com- 
pounds. They include: benzene, toluene, ethyiben- 
zene, styrene, and total organics. In addition other 
contaminants were identified on-site. They include: 
PCP, hepta-chlorodibenzodioxin, octa-chlorodibenzo- 
dioxin, hexa-chlorodibenzofuran, and polynuclear aro- 
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matic hydrocarbons. The site is considered to be of 
public health concern because of the risk to human 
health caused by the likelihood of human exposure to 
hazardous substances. It has been reported that PCPs 
concentrations have been identified in groundwater. 
Therefore, direct contact and ingestion of contaminat- 
ed groundwater by area workers and site employees is 
the route of exposure. Other possible human exposure 
routes include direct contact and incidental ingestion 
of soil and sediment, groundwater, and surface water. 
Moreover, ingestion of contaminants that bioaccumu- 
late in the food chain and inhalation of volatilized and/ 
pt contaminants entrained in ambient air are also pos- 
sible. 


005,897 

PBS0-118324/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Milltown Reservoir Sedi- 
ments, Milltown, Montana, Region 8. CERCLIS No. 
MTD9807 17565. 

Preliminary rept. 

10 Apr 89, 6p 


The Milltown Reservoir Sediments (MRS) Site is on the 
National Priorities List. The site is located in Milltown 
(Missoula County), Montana. Waste sediments (esti- 
mated to be approximately 1 million tons) have accu- 
mulated behind the Milltown Reservoir resulting in 
groundwater contamination and surface water quality 
problems. Preliminary on-site sediment sampling re- 
sults have identified arsenic, iron, and lead. Preliminary 
off-site groundwater identified arsenic. The site is con- 
sidered to be of potential public health concern be- 
cause of the risk to human health caused by the possi- 
bility of human exposure to hazardous substances. 
Human exposure may occur through direct contact of 
soil and sediment and ingestion of area fish, waterfowl, 
and commercial agricultural products that may bioac- 
cumulate site-related contaminants. 


005,898 

PB90-118332/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Montana Pole and Treating 
Plant, Butte, Montana, Region 8. CERCLIS No. 
MTD006230635. 


Preliminary rept. 
10 Apr 89, 7p 


The Montana Pole and Treating Plant Site is on the 
National Priorities List. The 40-acre site is a former 
wood treatment facility and is located in Butte (Silver 
Bow County), Montana. Operations consisted of pre- 
serving utility poles, posts, and bridge timbers with 
pentachlorophenol (PCP) and other related com- 
pounds. Preliminary on-site sampling results have 
identified PCP. In addition, polychlorinated biphenyls 
were detected in groundwater. Preliminary off-site 
| geen sampling was reported to have identified 

CP. It was reported that dioxin was identified on-site. 
Various volatile organic compounds and polyaromatic 
hydrocarbons were also reported. The site is consid- 
ered to be of public health concern because of the risk 
to human health caused by the likelihood of human ex- 
posure to hazardous substances. Direct contact with 
and inhalation of contaminated soil along with possible 
ingestion of and direct contact with contaminated 
groundwater are the likely exposure pathways. Off-site 
sampling of groundwater, soil and sediment, and air 
are necessary to determine the potential for adverse 
public health effects. 


005,899 

PBS0-118340/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Mouat Industries, Colum- 
bus, Montana, Region 8. CERCLIS No. 
MTD021997689. 

Preliminary rept. 

15 Mar 89, 6p 


The Mouat Industries Site (MIS) is on the National Pri- 
orities List. The site is located in Columbus (Stillwater 
County), Montana. MIS is owned by the City of Colum- 
bus and was leased to Mouat Industries for the oper- 
ation of a processing plant for high-grade sodium di- 
chromate. The chromium processing plant and an on- 
site chromium ore stockpile were removed. Currently, 
MIS is occupied by a company using resorcinal-phenol 
= in the manufacture of laminated wood products. 

reliminary on-site sampling results have identified 
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chromium in soil, surface water (540 ppm), and 
groundwater (76 ppm). Chromium and arsenic has 
been identified in groundwater, surface water, and 
sediment off-site. However, off-site sampling results 
were not reported. The site is considered to be of 
public health concern because of the risk to human 
health caused by the likelihood of human exposure to 
hazardous substances. Direct contact and ingestion of 
contaminated soil and groundwater by on-site employ- 
ees, trespassers, and area residents are the exposure 
pathways of concern. Other environmental pathways 
mentioned above and the resultant exposures to areas 
residents off-site can not be ruled out. 


005,900 

PB90-118357/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Whitewood Creek, Law- 
rence and Mead Counties, South Dakota, Region 8. 
CERCLIS No. $D9807 17136. 

Preliminary rept. 

15 Mar 89, 6p 


The Whitewood Creek Site is on the National Priorities 
List. The site, and 18-mile segment of Whitewood 
Creek, is located in Lawrence and Mead Counties, 
South Dakota. An estimated 10 billion kilograms of mill 
tailings are present on-site. Access to the area is unre- 
stricted. Preliminary on-site sampling have identified 
arsenic (4-780 ppm in groundwater, 8 ppm in surface 
water), cadmium (10 ppm in groundwater, 102 ppm in 
surface water), chromium (19 ppm in groundwater), cy- 
anide (10 to 18 ppm in groundwater, 2 ppm in surface 
water), selenium (79 ppm in groundwater), lead (308 
ppm in surface water). Preliminary off-site soil sam- 
pling results identified arsenic (42 to 440 ppm), cadmi- 
um (9 ppm), and copper (412 ppm). Based on available 
information, the site is considered to be of potential 
public health concern because of the risk to human 
health caused by the possibility of human exposure to 
hazardous substances. Direct contact and ingestion of 
contaminated groundwater, surface water, soil and 
sediment are possible human exposure pathways. In 
addition, inhalation of contaminants entrained in air 
and ingestion of contaminants that bioaccumulate in 
the food chain are other potential sources for human 
exposure. 


005,901 

PB90-118365/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Hill Air Force Base, 

Utah, Region 8. CERCLIS No. UT0571724350. 
Preliminary rept. 

27 Jan 89, 10p 


Hill Air Force Base (AFB) is located approximately 25 
miles north of Salt Lake City and five miles south of 
Ogden, Utah. A installation Restoration Program has 
identified several areas of environmental contamina- 
tion. Contaminants of concern include: lead, chromi- 
um, manganese, trichloroethylene, tetrachloroethy- 
lene, 1,1,1-trichloroethane, 1,2-dichlorobenzene, vinyl 
chloride, 1,2-dichloroethane, chlorobenzene, nitrate, 
toluene, and methylene chloride. The site is consid- 
ered to be of public health concern because of the risk 
to human health caused by the likelihood of exposure 
to hazardous substances via ingestion, inhalation, and 
direct dermal contact with contamination in the 
groundwater and soil. 


005,902 

PB90-118373/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Midvale Siag Site, Midvale, 
Utah, Region 8. CERCLIS No. UTD081834277. 
Preliminary rept. 

21 Jul 88, 7p 


The Midvale Slag Site (MSS) is on the National Prior- 
ities List. The site is located west of Midvale (Salt Lake 
County), Utah. MSS is a former copper and lead smelt- 
ing facility. Approximately 2 million tons of slag con- 
taining lead, arsenic, cadmium, and potential radioac- 
tive contamination are present on-site. Arsenic, cadmi- 
um, copper, chromium, lead, silver, zinc slag, and bag- 
house dust are present on-site. Potential environmen- 
tal pathways include contaminated groundwater, sur- 
face water, soils, and contaminants entrained in air. 
MSS represents a public health concern to on-site em- 
ployees, remedial workers, and area residents who 
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have access to the site ey inhalation and inges- 
tion of, or direct contact with, contaminated media 
soil, sediment, surface water, and groundwater). 
wade oe i _ of the dna tees gure ah — 
tion, ibility for exposure contamina’ 
agricultural products, garden v les, fish, water 
fowl, and livestock cannot be overlooked. 


005,903 

PBS0-118381/GAR PC A02/MF AO1 
4 4 Toxic Substances and Disease Registry, 
Health Assessment for Monticello Radioactive 
Contaminated Monticello, Utah, Region 
8. CERCLIS No. 7208. 

Preliminary rept. 

15 Mar 89, 6p 


The Monticello Mill Site (MMS) is on the National Prior- 
ities List. The site is located in Monticello (San Juan 
County), Utah. MMS includes properties contaminated 
with radi ive ore wastes from a former uranium mill 
located near the town. The mill was formerly operated 
by the Atomic Energy Commission and is now the re- 
sponsibility of the Department of Energy. Radioactive 
contaminants (uranium, radium, thorium, and radon) 
are present in mine tailings, soil, groundwater, and sur- 
face water on-site and also in groundwater, surface 
water, and soil off-site. Based on available information, 
the site is considered to be of public health concern 
because of the risk to human Ith caused by the 
likelihood of human exposure to hazardous sub- 
stances. The possibility exists that human exposure 
could occur from domestic use of contaminated 
groundwater, consumption of commercial crops, 
garden vegetables grown in contaminated soil, and 
consumption of commercial livestock that graze on 
contaminated soil, grasses, and feed. 


005,904 
PBS0-118399/GAR PC A02/MF A01 
A for Toxic Substances and Disease Registry, 
Atlanta, GA. 
Health Assessment for Ogden Defense Depot, 
Utah, Region 8 CERCLIS No. 

— 10020922. 

liminary rept. 
15 Mar 89, 6p 


The n Defense Depot Site (ODD) is on the Na- 
tional Priorities List. The 1,319-acre site is located in 
Ogden (Weber County), Utah, and is a major supply 
distribution center for the Defense Logistics Agency. 
Unknown quantities of hazardous wastes were buried 
on-site during the 1940s and 1950s. Preliminary on- 
site groundwater sampling results have identified ar- 
senic (ND to 220 ppm), cadmium (ND to 7 ppm), chro- 
mium (ND to 300 ppm), and various volatile organic 
compou! (VOCs). VOCs include: vinyl chloride (ND 
to 370 ppm), benzene (ND to 22 ppm), and aldrin (ND 
to 130 ppb). in addition, lead (14 to 150 ppm) was iden- 
tified in on-site sediments. Based on available informa- 
tion, the site is considered to be of potential public 
health concern because of the risk to human health 
caused by the possibility of human exposure to haz- 
ardous substances. Direct contact and ingestion of 
contaminated groundwater by area residents is a pos- 
sible human exposure pathway. In addition, the possi- 
bility of direct contact and inhalation of hazardous ma- 
terials by on-site employees and site remediation 
workers is another exposure pathway. 


005,905 
PBS0-118407/GAR 
Agency for Toxic Substances and Disease Registry, 
Atianta, GA. 
Health 
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Assessment for Olson-Neihart Reservoir, 
Heber City, Utah, Region 8. CERCLIS No. 
UTD98095 1412. 
Final rept. 


2 Apr 87, 11p 


The Olson-Neihart Reservoir Tailings Site in Wasatch 
County, Utah was used as a mine tailings disposal fa- 
cility from 1968 to 1972. These tailings reportedly con- 
tain elevated levels of lead, zinc, copper, silver, ar- 
senic, and cadmium. Based on the potential for sur- 
face and ground water contamination from the im- 
pounded tailings, the site was proposed for the Nation- 
al Priorities List in October 1984. The Preliminary Ex- 
posure Assessment appears to be a draft document. 
Data and information necessary to perform a health 
assessment are not included in the document. Al- 
though the site appears to pose an environmental 
threat, the potential public health threat cannot be de- 
termined at this time. 
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005,906 
PB90-118415/GAR 

Oak Ridge National Lab., TN. 
Health Assessment for Portland Cement Compa- 
ny, Waste Cement Kiln Dust Sites 2 & 3, Salt Lake 
City, Utah, Region 8. CERCLIS No. UTD980718670. 
Final rept. 

28 Feb 89, 24p 

Contract DE-AC05-840R21400 

Sponsored by Department of Energy, Washington, 
DC., and Agency for Toxic Substances and Disease 
Registry, Atlanta, GA. 


The Portland Cement Company Waste Cement Kiln 
Dust Sites 2 & 3, located in Salt Lake City, Utah, was 
placed on the National Priority List in June 1986. For 
approximately 20 years, until December 1983, waste 
cement kiln dust (CKD) was dumped and used as a 
landfill material at the site. CKD contaminants are 
likely to migrate via — dusts, leaching, and shal- 
low groundwater flow. Although the potential exists for 
contamination of nearby surface water bodies, no ap- 
parent differences have been noted between up- 
stream and downstream samples. CKD is highly alka- 
line, contains heavy metals (arsenic, cadmium, chromi- 
um, and lead) and silica particles. Site access is not 
adequately controlled, thereby increasing the potential 
for exposure to soil contaminants. Contaminants in 
groundwater are at levels of potential health concern; 
however, groundwater does not come into contact 
with receptors and does not appear to be an immedi- 
ate health threat. 


PC A03/MF A01 


005,907 


PB90-118423/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Rose Park Sludge Pit, Salt 
Lake City, Salt Lake County, Utah, Region 8. CER- 
CLIS No. UTD980635452. 

Preliminary rept. 

20 Apr 89, 6p 


The Rose Park Sludge Pit (RPS) is on the National Pri- 
orities List. The site is located in Salt Lake City (Salt 
Lake County), Utah. RPS operated as a disposal site 
for oil refinery waste from 1920 to 1957. Salt Lake City 
purchased the land and developed it into a park that 
includes a baseball field, tennis courts, and volleyball 
court. RPS is partially restricted with chain link fences 
surrounding the north, east, and west perimeters. Re- 
moval actions have been completed. A cooperative 
agreement between the EPA, the State of Utah, the 
County Health department, and the principal responsi- 
ble party was signed under which a slurry wall and clay 
cap containment system was installed. Work was com- 
pleted in 1983 and revegetation was completed in 
1984. RPS does not represent a public health concern 
to area residents because at present, exposure to con- 
taminated groundwater does not exist. 


005,908 


PB90-118431/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Tooele Army Depot (North 
Area), Tooele, Utah, Region 8. CERCLIS No. 
UT3213820894. 

Preliminary rept. 

19 Jul 88, 6p 


The Tooele Army Depot site is on the National Prior- 
ities List. The Tooele Army Depot was established in 
April 1942 and now is one of the major ammunition 
storage and equipment maintenance installations in 
the United States. Industrial operations, munitions 
demolition, and testing have occurred on-site. On-site 
contamination consists of trinitrotoluene (TNT) in pond 
sediment; polychlorinated biphenyl in soil; and arsenic, 
chloroform, toluene, nitrates/nitrites, and sodium in 
groundwater. Pesticides and herbicides reportedly 
have been used throughout the facility. Off-site con- 
tamination in any environmental media has not been 
reported to date. The site is considered to be of poten- 
tial public health concern due to the risk to human 
health caused by the possibility of exposure to hazard- 
ous substances via contaminated groundwater. 


005,909 
PB90-118449/GAR PC A02/MF A01 


Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 


Health Assessment for Wasatch Chemical (Lot 6), 
Salt Lake City, Utah, Region 8. CERCLIS No. 
UTD0007 16399. 

Preliminary rept. 

29 Sep 88, 7p 


The Wasatch Chemical (Lot 6) Site is on the National 
Priorities List. The site is a former chemical processing 
and packaging plant. It is located in a heavily industrial- 
ized area. To date, identified contaminants of concern 
on the site include aldrin, dieldrin, chlordane, pentach- 
lorophenol, 2,4-dichlorophenoxyacetic acid (2,4-D), 
and 2,4,5-TP in soil. Potential environmental pathways 
include contaminated groundwater, surface water, 
sediment, air, soil, and consumable plants and ani- 
mals. Potential human exposure pathways include in- 
gestion of contaminated groundwater, surface water, 
or sediment, or of plants or animals which have accu- 
mulated contaminants from the site; contaminated off- 
site soil (if present) ingestion by children; inhalation of 
contaminants volatilized from the site, or of contami- 
nants carried in re-entrained dust; and dermal contact 
with contaminated groundwater, surface water, sedi- 
ment, or soil. The site is considered to be of potential 
public health concern because of the risk to human 
health caused by the possibility of exposure to hazard- 
ous substances via the above-named human exposure 
pathways. 


005,910 

PB90-118498/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Waste Disposal, Inc., Santa 
Fe Springs, Los ~— County, California, 
Region 9. CERCLIS No. CAD980884357. 

Preliminary rept. 

15 Nov 88, 7p 


The Waste Disposal, Inc. site is on the National Prior- 
ities List. Environmental contamination is in on-site soil 
and consists of polynuclear aromatic hydrocarbons 
(naphthalene, 40 ppm; fluorene, 2.3 ppm; phenan- 
threne, 48 ppm; chrysene, 2.2 ppm; and 2-methyl 
naphthalene, 430 ppm), heavy metals (nickel, 2,340 
ppm; copper, 1,300 ppm; zinc, 4,920 ppm; cadmium, 
12 ppm; lead, 654 ppm), and organic solvents (iso- 
phorone, 4.7 ppm; toluene, 0.3 ppm; and ethylben- 
zene, 7.5 ppm), and methane (1.1 percent). The site is 
considered to be of potential public health concern be- 
cause of the risk to human health caused by the possi- 
bility of exposure to hazardous substances via con- 
taminated soil. 


005,911 
PB90-118506/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 
Health Assessment for Van Waters and Rogers, In- 
corporated, San Jose, Santa Clara County, Califor- 
nia, Region 9. CERCLIS No. CAD010925576. 
Preliminary rept. 

Dec 88, 8p 


The Van Waters and Peters, Inc. site is on the National 
Priorities List. The 12-acre site is the location of a 
chemical blending, storage, and distribution facility in 
the city of San Jose. The environmental contamination 
on-site consists of 1,1,1-trichloroethane (997 ppm), 
acetone (295 ppm), methylene chloride (45 ppm), te- 
trachloroethylene (100 ppm), methanol (1,600 ppm), 
and isopropanol (1,400 ppm) in soil; and 1,1,1-trichlor- 
oethane (380 ppm), acetone (630 ppm), methylene 
chloride (280 ppm), isopropanol (800 ppm), ethylene 
glycol (2,700 ppm), and dichloroethylene (23 ppm) in 
groundwater. The site is considered to be of potential 
public health concern because of the risk to human 
health caused by the possibility of exposure to hazard- 
ous substances via contaminated groundwater. 


005,912 

PB90-118514/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Thompson-Hayward 
Chemical Company, Fresno, Fresno County, Cali- 
fornia, Region 9. CERCLIS No. CAD009106220. 
Preliminary rept. 

5 Dec 88, 7p 


The Thompson-Hayward Chemical Company site is on 
the National Priorities List. The five-acre site is part of 
the former location of an agricultural chemical formula- 
tion, packaging, and warehousing plant that was in op- 





eration from 1942 until 1981. The environmental con- 
tamination on-site consists of pesticides, includi 
DDT (3,800 ppm), toxaphene (100 ppm), dieldrin ( 

ppm), Dinoseb (1,000 p ppm), PCNB (pentachioronitro- 
benzene), Guthion, DEF (s,s,s-tributyilphosphorotrith- 
ioate), chlordane, DBCP, chloroform, and 1,2-dichlor- 
oethane in groundwater. The site is considered to be 
of potential public health concern because of the risk 
to human health caused by the possibility of exposure 
to hazardous substances via contaminated ground- 
water. 


005,913 

PBS0-118522/GAR PC A05/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Strin 
California, Region 9. CERCLI 
Final rept. 

25 May 89, 94p 


The Stringfellow Hazardous Waste site lies at the head 
of the Pyrite Canyon in Riverside County less than a 
mile north of the community of Glen Avon. The princi- 
pal contaminants of concern in the groundwater in- 
clude trichloroethene (TCE), chloroform, chloroben- 
zene, dichlorobenzene, nitrate, sodium, sulfate, para- 
chlorobenzene sulfonic acid (p-CBSA), chromium, and 
cadmium. The principal environmental pathways for 
contaminant transport include groundwater, surface 
water, soil, sediment, and air. The Pyrite Canyon por- 
tion of the site is of public health concern because of 
the risk to human health resulting from probable past 
and present exposure to hazardous substances that 
may result in adverse human health effects. 


ellow, Glen Avon, 
No. CAT08001286. 


005,914 

PBS0-118530/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Southern Pacific Transpor- 
tation Company, Roseville, California, Region 9. 
CERCLIS No. CAD000828255. 

Preliminary rept. 

1989, 6p 


The Southern Pacific Transportation Company site is 
on the National Priorities List. The 640-acre site, a train 
and locomotive service facility, is located in Roseville 
(Placer County), California. Preliminary on-site ground- 
water sampling results have identified various volatile 
organic compounds (VOCs). They include: 1,1-dichlor- 
oethane (7 ppm), trans-1,2-dichloroethene (7 ppm), 
methylene chloride (69 ppm), tetrachloroethene (2.5 
ppm), toluene (68 ppb), 1,1,1-trichloroethane (940 
ppb), trichloroethene (490 ppb), vinyl chloride (41 ppb). 
Nickel and zinc were also identified in on-site ground- 
water at concentrations of 30 and 52 ppb respectively. 
The site is considered to be of potential public health 
concern because of the risk to human health caused 
by the possibility of exposure to hazardous sub- 
stances. Direct contact with and ingestion of contami- 
nated soil and groundwater by area residents are the 
exposure pathways of concern. 


005,915 

PB90-118548/GAR PC AO1/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Southern California 
Edison/Visalia Poleyard, Visalia, California, Region 
9. CERCLIS No. CAD9808 16466. 

Preliminary rept. 

7 Jul 88, 5p 


The Southern California Edison/Visalia Poleyard 
(SCE/VP) is proposed for listing on the National Prior- 
ities List. The site is a former utility pole treatment yard 
located near Visalia, California. Pentachlorophenol 
and creosote are the primary contaminants of con- 
cern; levels of up to 6 ppm and 20 ppm, respectively, 
were reported in area groundwaters. These contami- 
nants were also found in site soils at extremely elevat- 
ed levels. There are anecdotal reports of dioxin and 
furan contamination of soils and surface waters. The 
site is considered to be of potential public health con- 
cern because of the risk to human health caused by 
the possibility of exposure to hazardous substances 
via groundwater contamination if present mitigative ac- 
tivities are not continued. 


005,916 

PBS0-118555/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 


ENVIRONMENTAL POLLUTION & CONTROL 


Health Assessment for 
California, Region 9. CE! 


Inc., Sunn 
No. CADOT04G6478. 
Preliminary rept. 

19 Jan 89, 7p 


The Signetics Corporation (SCS) is on the National Pri- 
orities List. The site is located in Suni (Santa 
Clara County), California. SCS is an active semicon- 
ductor manufacturing plant. Preliminary on-site 
groundwater sampling results have identified trichlor- 
oethylene (TCE) {ND to a 000 ppb), trichioroethane 
(TCA) (ND to 7,800 ppb), and freon (ND to 3,700 ppb). 
In addition, on-site soil sampling results mec en Aas 
(ND to 63,000 ppb), TCA (ND 1 viene a's te! 
oethylene (ND to 1,000 D to 18, 100 
pp ib), and butyl acetate (ND "yp ,000 ppb). Prelimi- 
= Off-site groundwater sampling results identified 
(ND to 1 #000 ppb). No further off-site —, 
naiiodien was reported. The site is considered to be 
of potential public health concern because of the risk 
to human health caused by the possibility of human 
exposure to hazardous substances. 


005,917 

PB90-118563/GAR PC A03/MF A01 

a for Toxic Substances and Disease Registry, 
= 


_ GA. 
ith Assessment for Sharpe Army Lath- 
pony Joaquin County, California, Region 9. 
c RCLIS No. CA8210020832. 
Preliminary rept. 
14 Apr 89, 14p 


The Sharpe Depot (SHAD), consisting of 720 
acres located in San Joaquin Rape sng California, is on 
perch gyenta gant: mtg site has served as a 
storage, receiving, Dale ha Drones and shi ong. Bane — 
since 1941. In the lato 1 19406 

a maintenance facility for heavy poss saber Available 
data indicate that the primary contaminant sources are 
associated with past vonage Boe on. vers and aircraft 
maintenance operations. ntaminants associated 
with SHAD include trichloroethene, arsenic, selenium, 
and bromacil (a herbicide). The site is considered to be 
of potential public health concern because of the risk 
to human health caused by the possibility of exposure 
to hazardous substances via ingestion, dermal con- 
tact, or inhalation of contaminants in groundwater, 
subsurface soil, soil-gas, and food-chain entities. 


005,918 
PB90-118571/GAR PC A03/MF A01 
= for Toxic Substances and Disease Registry, 
Her 

i Aineimesie 2 ior Selma Pressure Treating 
(SPT) National Priorities List (NPL) Site, Fresno, 
California, Region 9. CERCLIS No. CAD029452141. 
Final rept. 
31 Jan 89, 20p 


The Seima Pressure Treating site, south of Fresno, CA 
and adjacent to the southern city limits of Selma, CAis 
on the National Priorities List. Chromium, arsenic, 
copper, pentachlorophenol (PCP), PCP dation 
products (including mono-, di-, and tri-chiorinated 
phenols), nitrophenols, polychlorinated dibenzodioxins 
(PCDD), and polychlorinated dibenzofurans (PCDF) 
were detected in on-site and off-site soils. Low levels 
of phthalate esters and polycyclic aromatic hydrocar- 
bons were also detected in on-site soils. Elevated 
levels of chromium and low levels of PCDD, PCP, and 
phenol were found in groundwater samples from sev- 
eral off-site monitoring wells. The site is considered of 
potential health concern because area residents, on- 
site workers, and workers involved in remedial activi- 
ties may be exposed to site-related contaminants, both 
on-site and off-site, at concentrations that may result 
in adverse health effects. 


005,919 

PB90-118589/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for San Gabriel Valley, San Ga- 
briel, Los An County, California, Region 9. 
CERCLIS Nos. CAD9806 7355, CAD980918512, 
CAD980818579, CAD980817985. 

Preliminary rept. 

10 Apr 89, 9p 


A large portion of the groundwater in the San Gabriel 
basin has been contaminated with volatile organic 
compounds (VOCs) at concentrations of public health 
concern. The primary contaminants in the study area 
are PCE, TCE, and CTC, although other VOCs have 


005,922 


Environmental Health & Safety 


been identified in the groundwater. The sources of the 
contamination are currently unidentified and therefore 
physical hazards such as open storage tanks, vessels, 
drums, or general debris associated with the sources 
cannot be fully addressed. The El Monte area site is 
considered to be of public health concern because of 

the risk to human health caused by the likelihood of 
exposure to hazardous substances through the use of 
the contaminated groundwater. The other NPL areas 
in the San Gabriel study area are of potential public 
health concern because of the potential for exposures 
to contaminants through i of contaminated 


ingestion 
groundwater, inhalation and/or dermal contact. 


005,920 
PB90-118597/GAR PC A02/MF A01 
Alenia. GA for Toxic Substances and Disease Registry, 


A 

for San Fernando — San 
Region © 8. 9. a “cacabosoesdses 
O8CADS80894076. seit 
Preliminary rept. 


—_ 9p 


large portion of the groundwater in the San Fernan- 

a y ta Basin has been contaminated with 
volatile organic compounds (VOCs) at concentrations 
of public health concern. hap a nw pata og 
4 


uare miles and curre 
ational Priorities List Sites: Holly- 


Springs, Pollock, and Verdugo. The pri- 
mary contaminants the study rea are PCE. and 
TCE, although other VOCs have been identified in the 
groundwater. The sources of the ner son ae = 
currently unidentified and therefore physical hazar 
such as open storage tanks, vessels, drums, pits, e~ 

| debris associated with the sources cannot be 

lly addressed. The sites are considered to be of 
iblic health concern because of the risk to human 
health caused by the likelihood of exposure to hazard- 
ous substances through the use of the contaminated 
groundwater and the potential for exposure at the con- 
taminant source(s) through other exposure pathways. 


005,921 

PB90-118605/GAR PC A02/MF A01 
A for Toxic Substances and Disease Registry, 
atlanta, GA 


Health Assessment for Sacramento ao 
Sacramento, California, Region 9. CERCLIS No. 
CA0210020780. 

Preliminary rept. 
3 Feb 89, 9p 


The Sacramento Army Depot is on the National Prior- 
ities List. The 395-acre Depot is located in Sacramen- 
to, California. The depot is responsible for the receipt, 
storage, issuance, maintenance, and disposal of elec- 
tronics supplies. Shallow soil samples (0-2 feet) show 
lead (<8-1460 parts per million (ppm)), cadmium (<3- 
1960 ppm), and chromium (<7-2340 ppm) contamina- 
ion. Subsurface soil samples show lead (< 11-36,400 
ppm), cadmium (< 1-676 ger. ¢ and chromium (<1- 
667 ppm) contamination. Surfi soil samples show 
no contamination of public health concern. Surface 
soil samples taken in on-site drainage ditches show 
a — sage tom bo contamination. Groundwater 
loroethyiene (<0.0002-0.120 
pom, uneienauatons (<0.0002-0.037 ppm), and 
lead <0.01-0.13 ppm) contamination. The site is con- 
sidered to be of potential public health concern be- 
cause of the risk to human health caused by the 
bility of exposure to hazardous substances via inges- 
tion, inhalation, and direct dermal contact with soil and 
groundwater. 


005,922 
PB90-118613/GAR PC A02/MF A01 
Aerta, GA for Toxic Substances and Disease Registry, 


A 

be a for Rhone Poulenc (ZOECON), 
East Palo Alto, San Mateo County, California, 
Region 9. CERCLIS No. CAT000611 
Final rept. 
29 Nov 88, 8p 


The Rhone Poulenc site has been proposed for listing 
on the National Priorities List. The site has been the 
location of chemical manufacturing since before 1926. 
Flue dust from Anaconda, Montana copper smelting 
operations was used to manufacture sodium arsenate 
from 1920s to 1960s. The current owners have manu- 
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factured insecticides at the site from 1972 to the 

tt. The environmental contamination on-site 
consists of arsenic lead, cadmium, selenium, mercury, 
copper, and zinc in soil and surface water. The envi- 
ronmental contamination off-site consists of arsenic in 
surface water in the adjacent tidal marsh; and arsenic, 
lead, cadmium, selenium, copper, mercury, zinc in sea- 
sonally pounded surface water. In addition, soil con- 
tamination has been detected on the levy and in the 
tidal marsh. The site is considered to be of potential 
public health concern of the risk to human health 
caused by the possibility of exposure to hazardous 
substances via contaminated surface soil, sediment, 
and water. 


005,923 


PB90-118621/GAR PC A02/MF A01 
- br Toxic Substances and Disease Registry, 
Health Assessment for Operating Industries incor- 
porated, aaa Park, Los Angelos County, Cali- 
fornia, Region 9. CERCLIS No. CAD080012024. 
Preliminary rept. 

10 Apr 89, 9p 


The Operating Industries incorporated site is a former 
landfill in Monterey Park, east of Los Angeles, Califor- 
nia. The landfill began operation in 1948 as a municipal 
landfill. In the mid-1950s, it was permitted to accept 
household refuse, decomposable wastes, some scrap 
metal, certain liquid wastes, and was expanded to 218 
acres. In 1983, Operating Industries Incorporated no 
longer accepted hazardous wastes and stopped ac- 
cepting solid wastes in 1984. Samples collected from 
the monitoring wells on-site indicated the leachate 
contained vinyl chloride (VC) and trichloroethylene, 
among other contaminants. Analytical results of sur- 
face soil samples indicated elevated concentrations of 
lead in the upper few feet of soil. The generation of 
methane and VC within the landfill is also of concern. 
The site is considered to be of public health concern 
because of the potential for fire and/or explosion from 
the accumulation of methane gas in area residences. 
Also of potential public health concern is the risk to 
human health caused by the likelihood of exposure to 
hazardous substances through inhalation exposures 
to other landfill gases. 


005,924 


PB90-118639/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Norton Air Force Base, San 
Bernardino, California, Region 9. CERCLIS No. 
CA4570024345. 

Preliminary rept. 

10 Apr 89, 10p 


The Norton AFB is on the National Priorities List. 
Waste disposal practices over the years have resulted 
in some areas of contamination. There are at least 
seven areas of contamination at Norton AFB that may 
be of public health concern. The groundwater in the 
perched and upper water-bearing zone, beneath the 
Drummed Waste Storage/Waste Fuel and Solvent 
Sumps Area, has been shown to be contaminated with 
arsenic dichlorobenzene and trichloroethylene (TCE). 
The contamination at the Underground Waste Oil Stor- 
age Tank Area is benzene and TCE in the perched and 
upper water-bearing zone groundwater. Groundwater 
samples taken from two perched zones and the upper 
water-bearing zone show TCE contamination at the 
Waste Pit Number Four Area. Groundwater beneath 
Tank S-290 was shown to be contaminated with te- 
trachloroethylene. Soil samples taken at the Waste 
Drum oy Number One show polychlorinated 
biphenyls. Fire Protection Training Area Number 
Two has been shown to have heavy metal soil con- 
tamination of chromium, lead and copper. The site is 
considered to be of public health concern because of 
the risk to human health caused by the likelihood of 
exposure to hazardous substances via ingestion, inha- 
lation, and direct dermal contact with contamination in 
the groundwater and soil. 


005,925 


PB90-118647/GAR PC A02/MF A01 


Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 


100 VOL. 90, No. 3 


Health Assessment for National Semiconductor 
Corporation, Santa Clara, Santa Clara County, Cali- 
fornia, Region 9. CERCLIS No. CAD041472986. 
Preliminary rept. 

5 Dec 88, 7p 


The National Semiconductor Corporation site is on the 
National Priorities List. Underground storage tanks, 
sumps, and pipes are suspected to be the source of 
contaminated groundwater and subsurface soil. The 
environmental contamination on-site consists of te- 
trachloroethylene 1,1,1-trichloroethane, trichloroben- 
zene, benzene, methanol, and ethylbenzene and xy- 
lenes in subsurface soil; and trichloroethylene, 1,1,1- 
trichloroethane, xylene and acetone in groundwater. 
The environmental contamination off-site consists of 
1,2-dichloroethylene in groundwater. The site is con- 
sidered to be of potential public health concern be- 
cause of the risk to human health caused by the possi- 
bility of exposure to hazardous substances via migra- 
tion of contaminants from on-site subsurface soil and 
groundwater to off-site public water supply wells. 


005,926 

PB90-118654/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Monolithic Memories, 
Sunnyvale, California, Region 9. CERCLIS No. 
CAD049236201. 

Preliminary rept. 

19 Jan 89, 8p 


The Monolithic Memories Site (MMS) is on the Nation- 
al Priorities List. The site is located in Sunnyvale 
(Santa Clara County), California. MMS consists of 4 
buildings that are used for production, assembly, stor- 
age and for offices and laboratories. Preliminary on- 
site groundwater sampling results have identified 
1,1,2-trichlorotrifluoroethane (1.7 ppb). Other prelimi- 
nary on-site groundwater sampling results identified te- 
trachloroethylene (PCE), trichloroethylene (TCE), 
xylene, chlorobenzene, dichlorobenzene, ethyl ben- 
zene, and acetone. The site is considered to be of po- 
tential public health concern because of the risk to 
human health caused by the possibility of human expo- 
sure to hazardous substances. Direct contact with and 
ingestion of contaminated groundwater and soil are 
the exposure pathways of concern. In addition, inhala- 
tion of volatilized contaminants represents another 
possible source of exposure. 


005,927 

PB90-118662/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Moffett Naval Air Station 
National Priorities List (NPL) Site, Sunn . 
Santa Clara County, California, Region 9. CERCLIS 
No. CA2170090078. 

Final rept. 

20 Apr 89, 8p 


The Moffett Naval Air Station site is on the National 
Priorities List. A total of 81 areas (landfills, holding 
ponds, underground storage tanks, sumps, oil/water 
separators, bermed pits) have been identified in which 
wastes were placed. Some of these areas are still 
active disposal or storage areas. On-site contamina- 
tion consists of trichloroethylene, trichloroethane, and 
perchloroethylene in groundwater and soil, respective- 
ly. Polychlorinated biphenyls (PCBs), various pesti- 
cides, aviation fuels and oils, and other organic sol- 
vents are suspected to be on-site, but data on the con- 
centrations in environmental media are not available. 
The site is considered to be of potential public health 
concern because of the risk to human health caused 
by the possibility of exposure to hazardous substances 
= — groundwater, soil, surface water, and 
leachate. 


005,928 

PB90-118670/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for MGM Brakes Company Na- 
tional Priorities List (NPL) Site, Cloverdale, Califor- 
nia, Region 9. CERCLIS No. CAD000074120. 

Final rept. 

7 Feb 89, 17p 


The MGM Brakes Company Site is on the National Pri- 
orities List. The on-site media is contaminated with pol- 
ychlorinated biphenyls (PCBs), ethylene glycol, and 
various volatile organic compounds (VOCs). Field in- 


vestigations occurring during late 1986 resulted in the 
detection of trichloroethene (TCE), vinyl chloride, and 
other chlorinated organic compounds in groundwater 
south and east of the facility. The potential environ- 
mental pathways are air, groundwater, surface water, 
sediment, soils, and consumable plants and animals. 
The human exposure pathways of potential concern at 
the site include inhalation and ingestion of airborne 
contaminants, ingestion of contaminated groundwater, 
direct contact with contaminated surface water, sedi- 
ment, and soils, and the ingestion of contaminated 
consumable plants, fruits, livestock, or fish. On-site 
PCB soil concentrations pose a potential public health 
threat to employees of MGM Brakes Company through 
direct contact. 


005,929 


PB90-118688/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for McColl Site, Fullerton, Cali- 
fornia, Region 9. CERCLIS No. 09CAD980498695. 
Preliminary rept. 

18 Apr 89, 9p 


The McColl Site is on the National Priorities List. 
During the period 1942 to 1946, refinery waste was de- 
posited in 12 excavated clay-lined sumps. The refinery 
waste consists primarily of an acidic sludge by-product 
of refined aviation fuel. Preliminary on-site air monitor- 
ing has identified total hydrocarbons (e.g., alkanes: 
pentane, hexane; alkenes: pentene, 4-methyicyclo- 
pentene; aromatics: benzene, toluene; and sulfur-con- 
taining: thiophenes, tetrahydrothiophenes) at low 
levels. Additionally, inorganic compounds (e.g., carbon 
disulfide, sulfur dioxide) have been detected in the air 
at low levels. On-site soil sampling detected a high 
level of arsenic in one location. In several locations the 
presence of sulfuric acid has been indicated. Ground- 
water monitoring on-site has detected high levels of 
metals, volatile organics and inorganics in perched 
water bodies underlying the site. Off-site air monitoring 
has identified low levels of total hydrocarbons and in- 
organic compounds. Limited soil sampling off-site has 
detected typical background levels of arsenic. Arsenic 
has been identified off-site in a drain and a down- 
stream channel. The site is considered to be of poten- 
tial public health concern because of the risk to human 
health caused by the possibility of human exposure to 
hazardous substances. The potential for exposure 
exists through dermal contact and inhalation of gas 
emissions from contaminated soil on-site. 


005,930 


PB90-118696/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for McClellan Air Force Base, 
Sacramento, California, Region 9. CERCLIS No. 
CA4570024337. 

Preliminary rept. 

17 Mar 89, 8p 


The McClellan Air Force Base Site is on the National 
Priorities List. Sources of contamination include indus- 
trial solvents and caustic cleaners, electroplating 
waste, heavy metals, oils contaminated with polychio- 
rinated biphenyls (PCBs), and low level radioactive 
wastes. Most of the contaminated areas on-site con- 
sist of burial pits used for storage and/or burning of 
wastes. Preliminary on-site sampling results have iden- 
tified benzene and total xylenes. Preliminary off-site 
groundwater sampling results from area residential 
weils have identified TCE and DCE. The site is consid- 
ered to be of public health concern because of the risk 
to human health caused by the likelihood of human ex- 
posure to hazardous substances. Direct contact with 
ingestion, and inhalation of contaminated groundwater 
are the likely human exposure pathways. In addition, 
the possibility of inhalation of volatilized contaminants 
by Base employees and area residents and ingestion 
of bioaccumulated contaminants in the food chain by 
area residents are other possible exposure pathways. 


005,931 


PB90-118704/GAR PC A03/MF A01 


Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 





Health Assessment for Mather Air Force Base, 
Mather Air Force Base, California, Region 9. CER- 
CLIS No. CA8570024143. 

Preliminary rept. 

17 Apr 89, 11p 


Mather Air Force Base (MAFB), California is east of 
Sacramento, California. The Air Command and Warn- 
ing site is the only site within the Base currently on the 
National Priorities List. Groundwater was the only 
medium sampled; it was found to be contaminated with 
TCE (0.9 to 22.0 micro g/L), tetrachloroethylene a 1 
to 3.6 micro g/L), vinyl chloride (0.7 to 9.9 micro 
dichloroethane (2.5 micro g/L), and 1,4-dichlor 
zene (3.3 micro g/L). The health threats posed by rend 
taminants attributable to MAFB have not been evaluat- 
ed. Groundwater and sediment contamination on the 
base have been confirmed. The site is of potential 
health concern because of the potential risk to human 
health resulting from possible exposure to hazardous 
substances at concentrations that may result in ad- 
verse health effects. 


005,932 

PB90-118712/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Marley Coolin 
Company, —-_ California, Region 9. 
No. CAD009140 

Preliminary — 

17 Mar 89, 8p 


The Marley Cooling Tower Company site is on the Na- 
tional Priorities List. Chromated copper arsenate was 
used to pressure-treat wood from 1966 to 1982. Pre- 
liminary on-site sampling results have identified hexa- 
valent chromium in the shallow aquifer (1,200 ppm), 
intermediate aquifer (1 ppm), and surface impound- 
ment (3 ppm). In addition, arsenic and chromium were 
identified in subsurface soil (4,670 and 4,270 ppm re- 
spectively). Preliminary off-site groundwater sampling 
information identified hexavalent chromium (800 to 
1,500 ppb). The site is considered to be of public 
health concern because of the risk to human health 
caused by the likelihood of human exposure to hazard- 
ous substances. Direct contact with, ingestion, and in- 
halation of contaminated groundwater, surface water, 
soil, and sludge are the possible routes of human ex- 
posure. 


Tower 
ERCLIS 


005,933 

PB90-118720/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA 

Health Assessment for Louisiana-Pacific National 
Priorities List (NPL) Site, Oroville, Butte County, 
California, Region 9. CERCLIS No. CAD065021594. 
Preliminary rept. 

31 Jan 89, 12p 


The Louisiana-Pacific (L-P) National Priorities List site 
is located just outside of Oroville, California. The site 
consists of a wood a and a 115-acre 
landfill. Forty-six off-site wells showed PCP contamina- 
tion as high as 680 micrograms per liter (micro g/L). 
lsopropyi ether was also detected six times, at concen- 
trations as high as 1,900 micro g/L in one on-site well. 
Formaldehyde was detected in the L-P wells from 20- 
140 micro g/L. The site is of potential public health 
concern because human exposure to PCP, formaide- 
hyde, and other contaminants may be occurring and 
may have occurred in the past via ingestion of, inhala- 
tion of, and dermal contact with contaminated ground 
water, surface water, soil, air, and biota. 


005,934 

PB90-118738/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Lorentz Barrel and Drum 
Company, San Jose, Santa Clara County, Califor- 
nia, Region 9. CERCLIS No. CAD029295706. 
Preliminary rept. 

19 Jan 89, 7p 


The Lorentz Barrel and Drum Company site is on the 
National Priorities List. The site is a ea 
cility that operated from the mid-1940s until July 1 

The on-site environmental contamination consists of 
polychlorinated biphenyls (4,280 ppm), cadmium (257 
ppm), lead (20,600 ppm), DDT (1.9 ppm), and DDE 
(137.2 ppm) in soil; and barium (160 ppb), benzene (26 
ppb), chloroform (29 ppb), 1,2-dichloroethane (58 
ppb), 1,1-dichloroethylene (160 ppb), trans-1,2-dich- 
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loroethylene (750 ppb), perchloroethylene (140 ppb), 
trichloroethylene (2,108 ppb), vinyl chloride (1,100 
ppb), and polychlorinated biphenyls (6.4 ppb) in 
groundwater. The site is considered to be of potential 
public health concern because of the risk to human 
health caused by the possibility of exposure to hazard- 
ous substances via contaminated groundwater perme- 
ating private and domestic water supplies. 


005,935 
PBS90-118746/GAR PC A02/MF A01 
aorey for Toxic Substances and Disease Registry, 
lanta, GA. 
Health Assessment for Liquid ae 
Richmond, Contra Costa Coun ee nee 
Region 9. CERCLIS No. CAT000646 
ome ane rept. 
5 Dec 88, 8p 


The Liquid Gold-Richmond site is on the National Pri- 
orities List. The site consists of yea 18 acres 
of a 29-acre property currently owned by Southern Pa- 
cific Transportation, which is located partaly on and on and 
adjacent to tidal marsh areas and the San Franc’ 

Bay. The environmental contamination (maximum aa 
centrations reported) on-site consists of lead (280 
ppm), zinc (510 ppm), and phenols (18 ppm) in surface 
soil; lead (3,650 ppm), chromium (50 ppm), nickel (97 
ppm), and zinc (3,300 ppm) in subsurface soil; and 
lead (16 ppm), nickel (1.6 ppm), chromium (2.4 ppm), 
and zinc (24 ppm) in groundwater. The site is consid- 
ered to be of potential public health concern because 
of the risk to human health caused by the possibility of 
exposure to hazardous substances via contaminated 
groundwater. In addition, off-site migration of surface 
migration of surface water, soil, and sediment could 
= impact the fish and shellfish areas adjacent 
to the site. 


005,936 

PBS0-118753/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Jibboom Junkyard, Sacra- 
mento, California, Region 9. CERCLIS No. 
CAD980737613. 

Final rept. 

2 Nov 88, 14p 


The Jibboom Junkyard site is located in downtown 
Sacramento, California, near the historic district. The 
site is on the National Priorities List. The Associated 
Iron and Metal Company, now defunct, operated a 
metal —— yard on the 9-acre site between 1951 
and 1965. The majority of the site is covered by Inter- 
state 5 and the relocated Jibboom Street. The soils on 
the remaining uncovered area, approximately 2.3 
acres adjacent to the Sacramento River, are contami- 
nated with lead, copper, and zinc. The site is of poten- 
tial health concern because of the potential for expo- 
sure to lead at concentrations of health concern. The 
Record of Decision concerns only the soil contamina- 
tion on the uncovered section of the site. There was no 
on-site groundwater or surface water data available. 


005,937 

PBS0-118761/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA 

Health Assessment for Baxter/IP/Rosenburg Site, 
Weed, California, Region 9. CERCLIS No. 
CAD000625731. 

Final rept. 

1989, 23p 

Contract DE-AC05-840R21400 

Sponsored by Department of Energy, Washington, DC 


The J. H. Baxter/International Ay orb ge Forest 
Products (Baxter/IP/Roseburg) Superfund site, locat- 
ed in Weed, California, has been in continuous oper- 
ation since 1937. Regulatory actions and investiga- 
tions for the site began as early as 1973 when IP was 
cited for not meeting requirements for discharges into 
Beaughton Creek from an on-site log pond. Six con- 
taminants of concern were identified at the site: ar- 
senic, chromium, pentachlorophenol, tetrachlorophen- 
ols, polycyclic aromatic hydrocarbons (PAHs), and 
dioxins/furans. Concentrations of zinc and copper 
found in on-site media were below levels of concern. 
Contaminants of concern found on-site are also 
present in off-site media, although at lower levels. Sig- 
nificant concentrations of chromium in surface soil and 
stream sediment and of arsenic in suspended = 
lates in air were found off site. The site is a con- 
cern because a potential risk to human health exists 


005,941 
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from possible exposure to hazardous substances at 
concentrations that may result in adverse health ef- 
fects. Human exposure to arsenic, chromium, PAHs, 
and dioxins/furans may be occurring and may have 
occurred in the past via ingestion of soils and inhala- 
tion of airborne particulates. 


005,938 

PB90-118779/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for intel 
Clara, California, Region 9. 
CAD092212497. 

Preliminary rept. 

1989, 8p 


The Intel Magnetics Site (IMS) is on the National Prior- 
ities List. The site is located in Santa Clara (Santa 
Clara County), California. Preliminary on-site ground- 
water sampling results have identified various VOCs. 
They include 1,1-dichloroethane (ND to 35 ppb), 1,2- 
dichloroethane (ND to 8 ppb), 1,1-dichloroethylene 
(ND to 46 ppb), 1,2-dichloroethylene (ND to 46 », 
trichloroethylene (ND to 450 ppb), and Freon (N 
4,000 ppb). Freon was also detected in off-site Bowed 
water (ND to 71 ppb). The site is not considered to be 
a public health concern because of the absence of 
human exposure to hazardous substances. 


netics, Santa 
ERCLIS No. 


005,939 

PB90-118787/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Intel Corporation (Santa 
Clara Ill), Santa Clara, California, Region 9. CER- 
CLIS No. CAT000625731. 

Preliminary rept. 

19 Jan 89, 8p 


The Intel Corporation Site (ICS) is on the National Pri- 
orities List. Preliminary on-site groundwater sampling 
results have identified various VOCs, including 1,1 
dichloroethane (8 ppb maximum concentration), 1,2 
dichloroethane (16 ppb), 1,1 dichloroethylene (84 
ppb), 1,2 dichloroethylene (3 ppb), trichlioroethylene 
(TCE) (450 ppb), TCE (80 ppb), trichloroethane (80 
ppb), and freon (1,300 ppb). TCE was also detected in 
off-site groundwater (2 ppb). The site is not considered 
to be of public health concern because of the apparent 
absence of human exposure to hazardous sub- 
stances. 


005,940 

PB90-118795/GAR PC A03/MF A01 

Agency for Toxic Substances and Disease Registry, 

Atlanta, GA. 
Health Assessment for IBM Site, Santa Clara 

County, San Jose, California, Region 9. CERCLIS 

No. 990843989. 


Preliminary rept. 
10 Mar 89, 12p 


The IBM (San Jose) site is proposed for inclusion on 
the National Priorities List. Since the initiation of IBM’s 
Groundwater Protection Program in 1978, various 
volatile organic compounds (VOCs), hydrocarbons 
and freons have been found in the on-site (IBM facility) 
soils and in on-site and off-site groundwater. The con- 
tamination is the result of leaking underground piping 
or storage tanks, and spills from chemical handling at 
the IBM facility. The site is of potential public health 
concern because of the risk to human health resulting 
from possible exposure to hazardous substances at 
concentrations that may result in adverse health ef- 
fects. Human exposure to VOCs may occur, be occur- 
ring, or have occurred via inhalation of VOCs in build- 
ings. The exposure may be significant especially in en- 
closed spaces where the migration of soil gases con- 
taining VOCs may occur. 


005,941 

PB90-118803/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA 

Health Assessment for Hewlett-Packard, Palo Alto, 
Palo Alto, Santa Clara County, California, Region 9. 
CERCLIS No. CAD009122532. 

Final rept. 

5 Dec 88, 7p 


The Hewlett-Packard, Palo Alto site is on the National 
Priorities List. The site is a gasoline station owned by 
the Hewlett-Packard Corporation which had five un- 
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derground storage tanks. The environmental contami- 
nation (maximum concentrations reported) consists of 
trichloroethylene (520 ppb), benzene (110 ppb), xy- 
lenes (290 ppb), toluene (10 ppb), and chloroform (28 
ppb) in groundwater; benzene (36 ppm), toluene (290 

ppm), xylenes (540 ppm), ethylbenzene (100 ppm), 
_ total petroleum hydrocarbons (1,700 ppm) in sub- 
surface soil beneath the site. The site is considered to 
be of potential public health concern because of the 
risk to human health caused by the possibility of expo- 
sure to hazardous substances via contaminated 
groundwater. However, the potential appears to be 
minor at this time since there apparently are no 
groundwater wells in use in the vicinity of the plume. 


005,942 

PBS0-118811/GAR PC A02/MF A01 
A for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for FMC Fresno National Prior- 
ities List (NPL) Site, — California, Region 9. 
CERCLIS No. CAD000629998. 

Preliminary rept. 

18 Jan 89, 10p 


The FMC tion Agricultural Chemical Group 
Ane Fresno plant has been proposed for the Nation- 

al Priorities List. FMC uses the plant to formulate pesti- 
cide products. Surface soil, subsurface soil, and 
groundwater were sampled on- and off-site. No air 
sampling has been conducted. The soil samples iden- 
tified several areas of contamination. Groundwater 
samples show site related contaminants in the two 
upper water bearing zones of the Older Alluium Aqui- 
fer. The following contaminants are of public concern 
in the surface soil, subsurface soil, and groundwater: 
Toxaphene, DDD, DDT, DDE, BHC-beta, lindane, 
aldrin, endosulfan |, dieldrin, endosulfan II, methoxych- 
lor, nitrate, 1,2-dichloropropane, pentachlorophenol, 
methyl ethyl ketone, methylene chloride, trichloroethy- 
lene, benefin, dibromochloropropane, casoron, and 
ethylene dibromide. The site is considered to be of 
public health concern because of the risk to human 
health caused by the likelihood of exposure to hazard- 
ous substances via inhalation of fugitive dust, inges- 
tion of fugitive dust, soil, and groundwater, and direct 
dermal contact with soil and groundwater. 


005,943 

PBS0-118829/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Firestone National al 
ities List (NPL) Site, Salinas, Monterey Coun 
California, Region 9. CERCLIS No. AD90079388 
Preliminary rept. 

19 Apr 89, 12p 


The Firestone National Priorities List Site is located in 
Monterey County, about six miles southeast of Salinas, 
California. The site consists of a 43-acre former tire 
manufacturing plant on 256 acres of land. The site is 
now an industrial park containing warehouses. Fire- 
stone Tire and Rubber Company operated a tire manu- 
facturing plant on the site from 1965 to 1980. Produc- 
tion chemicals were apparently spilled during the man- 
ufacturing process. Extensive ground water monitoring 
has been performed on-site and off-site. The ground 
water is monitored for the following contaminants: 1,1- 
dichloroethylene; 1,1-dichloroethane; 1,2-dichloroeth- 
ane (1,2-DCA); 1,1,1-trichloroethane; trichloroethy- 
lene; tetrachloroethylene; benzene; toluene; ethyiben- 
zene; and xylene. The site is of potential public health 
concern because of the risk to human health caused 
by human exposure to hazardous substances at levels 
that may result in adverse health effects. Human expo- 
sure may currently be occurring and may have oc- 
curred in the past via ingestion of, inhalation of, and 
dermal contact with contaminated ground water, sur- 
face water, soils, air, and biota. 


005,944 

PBS0-118837/GAR PC A03/MF A01 

Agency for Toxic Substances and Disease Registry, 

Atlanta, GA. 

= re sewer for San — Facility of _ 
Semiconductor Corpora Yoor 

Site, San Jose, California, Region 9. CERCLIS No. 

CAD097012298. 

Final rept. 

31 Jan 89, 18p 


The San Jose Facility of Fairchild Semiconductor Cor- 
poration, commonly referred to as Fairchild Camera, is 
a proposed National Priorities List site located in San 
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Jose, California. Several volatile organic compounds 
(VOCs), including acetone, 1,1-dichloroethene, lsopro- 
pyl alcohol tetrachloroethylene, 1,1,2-trichloro-1,2,2- 
trifluoroethane (Freon-113), 1,1, 1-trichloroethane, "and 
xylenes were detected in on-site and off-site ground- 
water and in on-site subsurface soil. The Fairchild Cor- 
poration has performed several remedial activities at 
the site since 1981, and these have drastical 
duced the vertical and horizontal extent of site-related 
contamination. Because of very high contaminant 
levels in on-site groundwater and subsurface soil, the 
site is of potential public health importance. 


005,945 

PBS0-118845/GAR PC A03/MF A01 

Agency for Toxic Substances and Disease Registry, 

Atlanta, GA. 

Corporation Proposed National Priorities List site, 
a s List Site, 

Intel Corporation National Priorities List Site, 

Raytheon Company National Priorities List Site, 

Mountain View, California, Region 9. CERCLIS No. 

CAD095989778. 

Final rept. 

7 Feb 89, 21p 


The Fairchild Semiconductor Corporation, the intel 
Corporation, and the Raytheon Company each have a 
facility located approximately 3 miles south of San 
Francisco Bay in Mountain View, California. The Intel 
and Raytheon facilities are on the National Priorities 
List (NPL) while the Fairchild facility is a proposed NPL 
site. Within the one-half square mile area containing 
the three sites, 37 potential and two inferred sources 
of contamination have been identified. The major con- 
taminants for the three sites include trichloroethene, 
1,1,1-trichloroethane, 1,1-dichloroethene, 1,2-dichlor- 
oethene, 1,1-dichloroethane, chloroform, tetrachlor- 
oethene, 1,2-dichlorobenzene, trichlorotrifluoroethane 
(Freon 113), and vinyl chloride. These contaminants 
are attributed to the sites and have been found primari- 
ly in the groundwater and subsurface soil on the sites 
and in groundwater off the sites. Contaminant concen- 
trations in surface soils were within the normal range 
of background values. Volatile organic compounds 
(VOCs) have been found in surface water west of the 
study area in Stevens Creek, an intermittent stream. 
The source of these contaminants is suspected to be 
treated groundwater that has been pumped from the 
Fairchild and Raytheon sites and discharged to Ste- 
vens Creek under a permit. 


005,946 

PB90-118852/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Del Norte County Pesticide 
Storage Area, Cresent City, Del Norte County, Cali- 
fornia, Region 9. CERCLIS No. CAD000626176. 
Final rept. 

18 Apr 89, 11p 


The Del Norte County Pesticide Storage Area is locat- 
ed northwest of Cresent City, California. The site soils 
and groundwater were contaminated with a myriad of 
pesticides and herbicides. The data also indicated an 
elevated concentration of chromium was present on- 
site and off-site; however, it does not appear to be re- 
lated to the activities involving the use of the site as a 
pesticide storage area. The site was included on the 
National Priorities List in 1983. The storage area oper- 
ated from 1970 until 1981, accepting containers from 
local agricultural and forestry-related industries. The 
intended use of the site was as an interim or emergen- 
cy — area for pesticide containers which had 
been triple rinsed and punctured prior to coming to the 
site. There were 9 private wells monitored within 0.50 
miles of the site and the results indicated these wells 
were not contaminated by site contaminants. This site 
is of public health concern because of the potential for 
exposure to pesticides, herbicides, and chromium at 
concentrations of health concern. 


005,947 

PB90-118860/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Coast Wood Preservi 
Ukiah, Mendocino oo, —e Region 
CERCLIS No. CAD06301588 

Preliminary rept. 

20 Apr 89, 7p 


The Coast Wood Preserving site is on the National Pri- 
orities List. Wood preserving activity began at the site 


in 1971, and the facility has operated continuously up 
to the present. The wood preserving operation at the 
site involves the use of a chemical mixture containing 
sodium dichromate, copper sulfate, and arsenic acid. 
Over the years, drippings from the treated wood are 
believed to have caused soil contamination at the site, 
particularly during the early years of operation when 
the treatment and treated wood storage areas were 
not paved. Contamination of environmental media with 
chromium, arsenic, and copper was detected. The site 
is considered to be of potential health concern be- 
cause of the risk to human health caused by the possi- 
bility of exposure to hazardous substances through the 
use of contaminated groundwater and surface water 
for consumption and irrigation of agricultural crops. 


005,948 

PB90-118878/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Celtor Chemical Works, 
Hoo) Valley indian Reservation, California, 
Region 9. CERCLIS No. CAD980638860. 

Final rept. 

3 Jun 87, 12p 


The information presented in the Remedial Investiga- 
tion (RI) of the Celtor Chemical Works Site shows an 
increased excess lifetime skin cancer risk from inges- 
tion of arsenic-laden soil. From the information pre- 
sented in the RI, ingestion of lead in soil by children 
would exceed the EPA Acceptable Daily Intake for 
lead. Neither soil levels of cadmium, zinc, or iron nor 
surface water or groundwater metals levels were con- 
cluded to pose a human health risk. The remedial al- 
ternative chosen in the Record of Decision should 
adequately address the public health risks from inges- 
tion of soil with hazardous levels of arsenic and lead by 
children. However, the authors have reservations 
about: Whether the use of a cancer risk assessment 
model for arsenic ingestion, which has been revised by 
the EPA Risk Assessment Forum and Environmental 
Criteria Assessment Office, is significant with respect 
to the conclusion of a public health risk resulting from 
arsenic ingestion; and, EPA’s lack of a plan for follow- 
up sampling. 


005,949 

PB90-118894/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA 

Health Assessment for Atlas and Coalinga Asbes- 
tos Mines, Fresno County, California, Region 9. 
CERCLIS Nos. CAD980496863 and CAD980817217. 
Preliminary rept. 

3 Nov 88, 10p 


The Atlas and Coaling Asbestos Mines sites are re- 
viewed together because they are located close to 
each other and close to several natural and anthropo- 
genic sources of asbestos and inorganic chemicals 
that are common to both sites. Based on the available 
information, these sites are considered to be of poten- 
tial public health concern because of the risk to human 
health caused by the possibility of exposure to hazard- 
ous substances via inhalation of asbestos in ambient 
air, inhalation of contaminated soils and sediment, and 
ingestion of contaminated surface water from the Cali- 
fornia Aqueduct. 


005,950 

PB90-118969/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for North Indian Bend > 
Scottsdale, Mari County, Arizona, Region 9. 
CERCLIS No. AZD980695969. 

Final rept. 

Apr 89, 18p 


The North Indian Bend Wash (NIBW) National Prior- 
ities List Site is located in the City of Scottsdale, Indian 
Bend Wash, Maricopa County, Arizona. Site contami- 
nants have contaminated several municipal potable 
os wells within the site study area. Five af- 

ected wells were removed from potable service. Con- 
taminants of concern in groundwater include: chloro- 
form, 1,1-dichloroethylene, tetrachloroethylene, 1,1,1- 
trichloroethane, and trichloroethylene (TCE). Lead 
was also detected in groundwater but does not appear 
to be a site-related contaminant. Contamination asso- 
ciated with the NIBW site serves as a potential health 
threat since trichloroethylene was detected in ground- 
water samples taken from wells, presumably used for 





drinking water, at levels that were in excess of present 
or proposed drinking water Maximum Contaminant 
Levels. 


005,951 


PB90-118977/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Apache Powder, St. David, 
Arizona, Region 9. CERCLIS No. AZD008399263. 
Preliminary rept. 

1989, 7p 


The Apache Powder (AP) site is on the National Prior- 
ities List. The site is located in St. David (Cochise 
County), Arizona. AP has been manufacturing explo- 
sives and chemicals since 1922. Preliminary on-site 
sampling results have identified nitrates and nitrites 
(11 to 3,420 ppm in soil, 135 to 3,470 ppm in pond 
ys e, and 440 to 480 ppm in pond water), lead (6 to 

ppm in soils, 48 to 150 ppm in pond sludge, 32 to 
83, ppb in pond water), chromium (4 to 400 ppm in soil, 
52 to 810 ppm in pond sludge) zinc (13 to 16,000 ppm 
in soils, 240 to 41,600 ppm in pond sludge, 380 to 610 
ppb in pond water), barium (370 to 750 ppm in pond 
sludge, 500 to 830 ppm in pond water), and strontium 
(29 to 1,430 ppm in soils, 240 to 911 ppm in pond 
sludge, and 3,470 to 4,810 ppm in pond water). The 
site is considered to be of potential public health con- 
cern because of the risk to human health caused by 
the possibility of human exposure to hazardous sub- 
stances. Exposure may occur to area residents, espe- 
cially infants and young children, from ingestion of 
contaminated groundwater. In addition, the inhalation 
of contaminants through on-site air emissions may be 
another potential public health concern to employees 
and area residents. 


005,952 

PB90-118985/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for 19th Avenue Landfill Na- 
tional Priorities List (NPL) Site, Phoenix, Mai 
County, Arizona, Region 9. CERCLIS 
AZD980496780. 

Preliminary rept. 

10 Apr 89, 11p 


The 19th Avenue Landfill is an National Priorities List 
site located in Maricopa County, Phoenix, Arizona. The 
site was operated as a sanitary landfill between 1957 
and 1979. Most of the waste disposed of at the landfill 
was from municipal sources; however, old gasoline 
storage tanks, radioactive waste, hospital waste, in- 
dustrial waste, and old transformers were also land- 
filled. The site is considered to be of potential public 
health concern because of the risk to human health 
caused by the possibility of exposure to hazardous 
substances via ingestion, dermal contact, or inhalation 
of contaminants in subsurface soil and refuse, soil- 
gas, and air. 


005,953 


PB90-119264/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Arrcom Corporation 
(Drexler Enterprises), Rathdrum, Idaho, Region 10. 
CERCLIS No. IDD000800961. 

Preliminary rept. 

27 Jul 88, 7p 


The ARRCOM site is on the National Priorities List. 
The U.S. Environmental Protection Agency has con- 
ducted two Superfund removal operations at the site, 
removing contaminated storage tanks, trucks, oils, 
sludges, and soil. On-site contamination consists of 
3,3’-dichlorobenzidine (1-2 ppm), PCBs (10 ppm), mer- 
cury (2 ppm), lead (105-5410 ppm), pentachlorophenol 
(4-5 ppm), benzoic acid (4 ppm), toluene (3 ppm), 
xylene (23 ppm), chlorobenzene (3 ppm), methyl ethyl 
ketone (1 ppm), and ethyl benzene (2 ppm) in soil; and 
chloropropene (6-8 ppm) in water. The site is consid- 
ered to be of little public health concern at this time 
due to the absence of exposure to hazardous sub- 
stances. 


005,954 


PB90-119272/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 
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Health Assessment for Bunker Hill Site, Kellog, 
Shoshone County, Idaho, Region 10. CERCLIS No. 
1DD048340921. 

Preliminary rept. 

6 Jan 89, 11p 


The Bunker Hill site is on the National Priorities List. 
Mining and smelting operations have occurred in the 
area (Silver Valley) since the 1880s. Contamination 
found within the study area include: lead (33,000 ppm 
in surface soils, 2.6 ppm in surface water, 11,400 ppm 
in sediments, 90 ppm in mammalian tissue, and 600 
ppb in groundwater); cadmium (319 ppm in surface 
soils, 0.95 ppm in surface water, 51 ppm in sediments, 
23 ppm in mammalian tissue, and 250 ppb in ground- 
water); cadmium (319 ppm surface soils, 0.95 ppm in 
surface water, 51 ppm in sediments, 23 ppm in mam- 
malian tissues, and 250 ppb in ground water; zinc 
(26,800 ppm in surface soil, 35 ppm in surface water, 
7,550 ppm in sediments, and 132,000 ppb in ground- 
water), and polychlorinated biphenyls (1.06 ppb in sur- 
face water). The site is of public health concern be- 
cause human exposure to heavy metals is probably 
occurring via ingestion, dermal, or inhalation exposure 
to contaminated surface soils, mine wastes and tail- 
ings, surface waters, or contaminated fi 


005,955 

PB90-119280/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for McCarty’s/Pacific Hide and 
Fur National Priorities List (NPL) Site, Pocatello, 
Idaho, Region 10. CERCLIS No. IDD098812878. 
Final rept. 


1 Sep 88, 17p 


The McCarty’s/Pacific Hide and Fur National Priorities 
List Site is located at the northwestern edge of the City 
of Pocatello, Idaho. Former commercial activity at the 
site included the salvaging of metals from electrical 
transformers. As a result of these operations, PCB- 
containing oils were spilled on surface soils. High con- 
centrations of PCBs have been detected in both on- 
site and off-site soils. Low concentrations of PCBs 
were reportedly detected in water samples from sever- 
al off-site private wells in a 1983 study. The site is of 
potential public health concern because human expo- 
sure to PCBs may occur via ingestion of contaminated 
soil or dermal absorption from contaminated soil. 


005,956 

PB90-119298/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Union Pacific Railroad 
Yard-Pocatello Sludge Pit, Pocatello, Idaho, 
Region 10. CERCLIS No. IDD055030852. 

Preliminary rept. 

27 Jul 88, 7p 


The Pocatelio Sludge Pit site is on the National Prior- 
ities List. From 1961 until 1983, Union Pacific dumped 
= le from its oil/water separation plant into this un- 

pit. The sludge/soil material was found to be con- 
woes with heavy metals (cadmium, 20 ppm; lead, 
1,460 ppm; chromium, 105 ppm; arsenic, 20 ppm; zinc, 
1,530 ppm; and mercury, 0.1 ppm) and organic sol- 
vents (ethylbenzene, 100 ppm; methylene chloride, 86 
ppm; and 2-methyinaphthalene (2,600 ppm). Ground- 
water contamination of the upper aquifer underlying 
the site may have occurred. Private drinking water 
wells have been found to be contaminated with te- 
trachloroethylene (9.5 ppb), 1,2-trans-dichloroethy- 
lene (17 ppb), and trichloroethylene (16 ppb). The site 
is considered to be of potential public health concern 
because of the risk to human health caused by the 
possibility of exposure to hazardous substances via 
groundwater and possibly air. 


005,957 

PB90-119306/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Allied Pilati 
land, Oregon, Region 10. CE! 
ORDO009051442. 

Preliminary rept. 

19 Jul 88, 7p 


The Allied Plating, Inc. site is on the National Priorities 
List. The site is the former location of a chrome elec- 
as business, now bankrupt, which operated be- 
tween 1957 and 1984. Sludge analyses from the 1.5- 
acre surface impoundment have shown elevated 


, Inc., Port- 
CLIS No. 


005,961 
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levels of copper, nickel, and chromium. Analyses of 
soils near the sludge layer have shown elevated con- 
centrations of these three inorganics as well as lead, 
zinc, barium, cyanide, and arsenic. Analyses of 
groundwater from the superficial aquifer have demon- 
strated chromium, barium, and radionuclide activity in 
excess of drinking water standards. The site is consid- 
ered to be of potential public health concern because 
of the risk to human health caused by the possibility of 
exposure to hazardous substances if on-site superfi- 
cial groundwaters are used for drinking water. 


005,958 


PB90-119314/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
— GA. 

Health Assessment for NL/Gould NPL (National 
Priorities List) Site, Portiand, Oregon, Region 10. 
CERCLIS No. ORD095003687. 

Final rept. 
29 Apr 88, 21p 


The NL/Gould National Priorities List (NPL) site is situ- 
ated near the banks of the Williamette River in the 
Doane Lake area of Portland, Oregon. Past lead recla- 
mation operations and disposal practices on and 
around the NL/Gould facility have resulted in the con- 
tamination of on-site surface and subsurface soil, lake 
sediment and groundwater with lead, arsenic, cadmi- 
um, and chromium. The NL/Gould NPL site currently 
poses a threat to public health as a result of the poten- 
tial for direct ingestion to lead contaminated soil and 
direct contact exposure to lead contaminated soil, 
sediment, and groundwater. 


005,959 


PB90-119322/GAR PC A03/MF A01 


Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Martin Marietta Reduction 
Oregon, Region 10. CERCLIS 


No OnDoS2221025. 
Final rept. 
14 Mar 88, 15p 


The Martin Marietta Reduction Facility is a National 
Priority List site located in the arid, high, semi-desert 
area of The Dalles, Oregon. The major environmental 
contaminants on-site are cyanide, sodium, fluoride, po- 
lyaromatic hydrocarbons, arsenic, chromium, and sul- 
fate. The interim Remedial Investigation did not 
present heen information to fully assess the poten- 
tial public health impact on-site and off-site. Except for 
limited groundwater sampling, no off-site sampling has 
been conducted. Potential health effects from expo- 
sure to contaminants by on-site receptors and high risk 
populations in drinking water from an irrigation well off- 
site are addressed in this health assessment. 


005,960 


PB90-119330/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Teledyne Wah Chang- 
Albany, Albany, Oregon, Region 10. CERCLIS No. 
ORD050955848. 


Preliminary rept. 
22 Jul 88, 8p 


The Teledyne Wah Chang-Albany is on the National 
Priorities List. The 110-acre site is located in Millers- 
berg (Linn County), Oregon. Preliminary on-site sludge 
sampling results have identified heavy metals includ- 
ing cadmium (less than 15 to 20 ppm), chromium (300 
to 380 ppm), and arsenic (less than 1 ppm to 47 ppm). 
In addition, thorium (160 ppm), uranium (430 ppm), 
radium(226) (44 pCi/g), and radium(228) (18 va) 
have also been identified. The site is considered to 

of potential public health concern because of ty "ek 
to human health caused by the possibility of human 
exposure to hazardous substances. The possibility 
exists through direct contact with contaminated soils, 
sludges, surface water, and possibly groundwater by 
on-site workers and employees. 


005,961 


PB90-119348/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 
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Health Assessment for Umatilla Arm 


miston, 
OR6213820917. 
Preliminary rept. 
10 Apr 89, 7p 
The Umatilla Army Depot Site (UAS) is listed on the 
National Priorities List. The site covers 23 square miles 
and is located in Hermiston (Umatilla and Morrow 
Counties), Oregon. UAS is a storage depot for chemi- 
cal warfare agents. Parts of the depot were contami- 
nated with explosives as a result of past demilitariza- 
tion and disposal operations. Preliminary on-site 
lagoon sampling results have identified 2,4,6-TNT 
(2,800 ppm in surface soil, 180 ppm in subsurface soil), 
RDX (350 ppm in surface soil, 260 ppm subsurface 
soil), dinitrotoluene (DNT) (10 ppm in surface soil) and 
tetryl (12 ppm in surface soil). Preliminary off-site 
groundwater sampling results identified 2,4-DNT (trace 
to 400 ppb), 2,6-DNT (trace to 5 ppb), and 2,5,6-TNT 
(trace to 4,350 ppb). In addition, HMX (trace to 2,530 
ppb) and RDX (trace to 7,480 ppb) were also identified 
in off-site groundwater samples. The site is considered 
to be of potential public health concern because on- 
site employees may be exposed by direct contact to 
site-related contaminants in soil and possible ingestion 
of site-related contaminants that bioaccumulate 
through the food chain. It may be prudent to restrict 
areas of known contamination to post personnel. 


it, Her- 


Depo 
» Region 10. CERCLIS No. 


005,962 

PB90-119355/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 
Health Assessment for American Lake Gardens, 
Tacoma, Pierce County, Washington, Region 10. 
CERCLIS No. WAD980833065. 

Preliminary rept. 

19 Jan 89, 7p 


The American Lake Gardens site is on the National 
Priorities List. Two areas within the site are the areas 
of primary contamination; the northeast section’s con- 
tamination is believed to have come from the closed 
landfill (now a golf course) on McChord AFB, and the 
southwest section’s contamination from Fort Lewis. 
Both Fort Lewis and McChord AFB are NPL sites. The 
environmental contamination on-site consists of trans- 
1,2-dichloroethylene (530 ppb), trichloroethylene (260 
ppb), methylene chloride (38 ppb), tetrachloroethylene 
(52 ppb), benzene (6 ppb), and 1,1,1-trichloroethane 
(18 ppb) in groundwater. The site is considered to be 
of potential public health concern because of the risk 
to human health caused by the possibility of exposure 
to hazardous substances via groundwater (from pri- 
vate wells still in use) and surface water. 


005,963 

PB90-119363/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Colbert Landfill NPL (Na- 
tional Priorities List) Site, Spokane, Washington, 
Region 10. CERCLIS No. WAD980514541. 

Final rept. 

25 Jul 88, 17p 


The Colbert Landfill NPL site is located about fifteen 
miles north of Spokane, Washington. Area groundwat- 
er is contaminated with several volatile organic chemi- 
cals. The medium of most concern regarding potential 
health effects is the groundwater. Potential exposure 
pathways include ingestion and inhalation of volatiles 
from contaminated groundwater and dermal exposure 
to contaminated groundwater. The susceptibie popula- 
tions are remedial workers performing well water sam- 
pling on-site and populations off-site utilizing contami- 
nated wells at levels that are of a potential health con- 
cern, for drinking, bathing, and irrigation purposes. 


005,964 

PB90-119371/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Nearshore/Tideflats, 
Tacoma, Washington, Region 10. CERCLIS No. 
WAD980726368. 

Final rept. 

Jul 88, 25p 


The Commencement Bay Nearshore/Tideflats project 
site is located in Pierce County, Washington and in- 
cludes approximately 12 square miles of shallow 
water, shorelines, tideflats, and upland industrial/com- 
mercial sections in and around the City of Tacoma. 
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Since the late 1800s industrialization of the Com- 
mencement Bay area has resulted in many metals, 
such as lead and arsenic, and organic compounds, 
such as polychlorinated bipheny (PCBs) and polynu- 
clear aromatic hydrocarbon (PAHs), being released 
into the marine environment. The waterways and the 
shoreline are impacted by over 400 potential pollutant 
sources, including storm drains, pulp mills, chemical 
plants, and oil refineries. Levels of contaminants in 
bottom fish and shell fish pose a potential public health 
concern for those consuming local seafood. Levels of 
contaminants in sediment, surface water, soil, and air 
may also pose potential public health concerns for re- 
medial workers and those individuals involved in recre- 
ational and commercial activities at the site. 


005,965 

PBS90-119389/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for FMC Pesticide Pit, Yakima, 
Washington, Region 10. CERCLIS’ No. 
WA 39785. 

Preliminary rept. 

7 Jul 88, 7p 


The FMC Pesticide Pit (FMC) is on the National Prior- 
ities List. FMC, a former pesticide formulation facility, 
disposed of wastes in an unlined pit area from 1952 to 
1969. Preliminary on-site sampling results have identi- 
fied pesticides and herbicides present in all soil. They 
include various organochlorines such as aldrin (1 to 
110 ppm), benzene hydrochloride (BHC) (1 to 2,000 
ppm), DDT (1 to 120,000), Ovex (1 to 19,000 ppm), 
and organophosphate compounds such as ethion (1 to 
12,000), and ethyl parathion (1 to 16,000 ppm). In addi- 
tion, carbamates were detected as carbaryl (1 to 1,800 
ppm), and chromium (6 to 440 ppm) was also found. 
On-site groundwater monitoring data demonstrated 
concentrations of BHC (0.04 to 0.09 ppb), DDT deriva- 
tives (0.02 to 9.9 ppb), endosulfan isomers (0.02 to 1.1 
ppb), and derivatives (0.02 to 9.9 ppb), endosulfan iso- 
mers (0.02 to 1.1 ppb), and acetone (17 to 16,000 
ppb). The site is considered to be of potential public 
health concern because of exposure to contaminated 
groundwater. However, there are other pesticide man- 
ufacturing plants in the area that probably contribute to 
the off-site groundwater contamination. 


005,966 

PBS0-119397/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Frontier Hard Chrome Site, 
Vancouver, Washington, Region 10. CERCLIS No. 
WAD0536 14988. 

Final rept. 

19 Aug 88, 18p 


The Frontier Hard Chrome site is in Vancouver, Wash- 
ington. Chromium and lead were found at significant 
concentrations in soils and groundwater. Volatile or- 
ganic contaminants from an undefined source also 
were found in groundwater. Inhalation exposure to 
contaminated dust poses a potential health concern 
because of chromium toxicity. The chronic ingestion of 
lead-contaminated soil also poses a potential health 
concern. Groundwater is grossly contaminated and 
therefore unsuitable for potable purposes. Action 
should be taken to clean up the aquifer or to prevent 
future groundwater uses (e.g., potable, household, in- 
dustrial) that potentially could lead to significant 
human exposure. 


005,967 

PBS0-119405/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Ft. Lewis Landfill No. 5, Ft. 
Lewis, Washington, Region 10. CERCLIS No. 
WA9214053465. 

Preliminary rept. 

10 Apr 89, 7p 


The Fort Lewis Landfill 5 Site is on the National Prior- 
ities List. Presently, the landfill accepts municipal 
waste from the post as well as construction debris. 
Preliminary sampling results consist of off-site informa- 
tion only. Iron and manganese have been identified in 
Off-site groundwater. The site is considered to be of 
potential public health concern because the contents 
of the landfill cannot accurately be determined due to 
inadequate records. Therefore, it is possible that direct 
contact with on-site soil, inhalation of contaminants 
entrained in air, and ingestion of contaminated ground- 


water may pose a potential concern to on-site remedi- 
ation workers. 


005,968 

PB90-119413/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Greenacres (Liberty Lake) 
Landfill, Spokane, Spokane County, Washington, 
— 10. CERCLIS No. WAD9805 14608. 
Preliminary rept. 

9 Aug 88, 7p 


The Greenacres Landfill site is on the National Prior- 
ities List. The site is a 90-acre, rural burning landfill that 
was closed in 1968. On-site contamination, deter- 
mined by on-site groundwater monitoring wells, con- 
sists of trans-1,2-dichloroethylene (41 ppb), chloro- 
form (0.2 ppb), trichloroethylene (2 ppb), benzene (0.6 
ppb), tetrachloroethylene (9 ppb), toluene (0.7 ppb), 
2,4-dichlorophenoxyacetic acid (3 ppb), 2,4,5-trichlor- 
ophenoxyacetic acid (0.6 ppb), chromium (37 ppb), 
manganese (210 ppb), zinc (2,380 ppb), lead (67 ppb), 
barium 175 ppb), magnesium (18 ppb), and mercury (4 
ppb). The site is considered to be of potential public 
health concern because of the risk to human health 
caused by the possibility of exposure to hazardous 
substances via the movement of contaminated 
groundwater into an aquifer used as a public water 
source. 


005,969 

PB90-119421/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Harbor island Lead, Seat- 
tle, King County, Washington, Region 10. CERCLIS 
No. WA 722839. 

Preliminary rept. 

19 Jan 89, 8p 


The Harbor Island Lead site is on the National Prior- 
ities List. Harbor Island is a 405-acre island that was 
constructed during the early 1900s in an area consist- 
ing of inter-tidal wetlands at the mouth of the Duwa- 
mish River and Elliott Bay. The extent of environmental 
contamination on Harbor Island has not been de- 
scribed. Environmental contamination in surface sedi- 
ments and polychlorinated biphenyl (PCB) concentra- 
tions in Elliott Bay fish has been provided. Sediments 
are contaminated with heavy metais, including antimo- 
ny (91,370 ppm), arsenic (584 ppm), chromium 
(1,0080 ppm), lead (71,100 ppm), manganese (3,390 
ppm), nickel (366 ppm), and zinc (6,010 ppm); polynu- 
clear aromatic hydrocarbons (PAHs) (3,800 ppm), in- 
cluding benzo(a)pyrene (100 ppm), fluoranthene 
(1,300 ppm), phenanthrene (330 ppm), and pyrene 
(740 ppm); various pesticides (0.9 ppm total); and 
phenols (10 ppm), including pentachlorophenol (6 
ppm). The site is considered to be of potential public 
health concern because it appears that the most im- 
es is ingestion of contaminated fish and 
shellfish. 


005,970 

PB90-119439/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Hidden Valley Landfill 
(Thun Field), Puyallup, Washington, Region 10. 
CERCLIS No. WAI 511539. 

Preliminary rept. 

28 Jul 88, 8p 


The Hidden Valley Landfill site is on the National Prior- 
ities List. Groundwater on-site has been found to be 
contaminated with benzene (8 ppb), tetrachloroethy- 
lene (12 ppb), trichloroethylene (9 ppb), methylene 
chloride (23 ppb), pentachlorophenol (14 ppb), carbon 
tetrachloride (4 ppb), manganese (10 ppb), and diben- 
zofurans (5 ppb). In addition, chromium (10,000 ppb) 
has been found in liquid waste on-site. A cence | 
well located immediately off-site has found benzene ( 
ppb), vinyl chloride (2 ppb), naphthalene (10 ppb), ace- 
naphthene (8 ppb), and manganese (10 ppm) in the 
groundwater. The site is considered to be of potential 
public health concern because of the risk to human 
health caused by the possibility of exposure to hazard- 
ous substances via groundwater, and of secondary im- 
portance, inhalation of VOCs. 


005,971 


PB90-119447/GAR PC A02/MF A01 





oie for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Kaiser Aluminum and 
Washingt a eee Meo’ CERCLIS 
WADODSOSS5OB. 

Preliminary rept. 

12 Apr 89, 9p 


The 240-acre Kaiser Aluminum Site is on the National 
Priorities List. The plant was built in 1942 as an alumi- 
num reduction facility. Concentrations of cyanide 
(total) in the river range from 0.011 to 1.7 parts per 
million (ppm) and free cyanide concentrations ranged 
from non-detected (ND) to 0.58 ppm. Soils on-site are 
contaminated with bpm and fluoride; total cyanide 
levels range from ND to 985 ppm. The site is consid- 
ered to be of potential public health concern because 
of the risk to human health caused by the possibility of 
exposure to hazardous substances via ingestion of 
contaminated groundwater, dermal absorption of con- 
taminants found in the surface soils on-site, and inha- 
lation of and dermal contact with reentrained contami- 
nated dust. 


No. 


005,972 


PB90-119454/GAR PC A02/MF A01 
— for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for McChord Air Force Base, 
Tacoma, Pierce County, Washington, Region 10. 
CERCLIS No. WA8570024200. 

Preliminary rept. 

19 Jan 89, 8p 


The McChord Air Force Base site is on the National 
Priorities List. A washrack operation used organic sol- 
vents to clean airplanes and airplane parts. envi- 
ronmental contamination on-site consists of benzene 
(9 ppb), methylene chloride (3011 ppb), toluene (670 
ppb), trans-1,2-dichloroethylene (3 ppb), chloroform (7 
ppb), trichloroethylene (47 ppb), 4-methyl-2-pentan- 
one (49 ppb), aldrin (65 ppb), DDT (8 ppb), anthracene 
(178 ppb), naphthalene (192 ppb), 2-methyinaphtha- 
lene (1,7799 ppb), arsenic (632 ppb), chromium (1,096 
ppb), copper (251 ppb), lead (19,057 ppb), nickel (233 
ppb), selenium (171 ppb), and zinc (299 ppb) in 
groundwater; cadmium (329 ppb), chromium (81 ppb), 
copper (404 ppb), lead (2,078 ppb), chloroform (4 
ppb), 1,1,1-trichloroethane (16 ppb) trichloroethylene 
(5 ppb), and trans-1,2-dichloroethylene (12 ppb) in 
stormwater drains leading to surface water bodies; and 
trichloroethylene (5 ppb) and chloroform (9 ppb) in 
drinking water wells for the Base. The site is consid- 
ered to be of potential health concern because of the 
risk to human health caused by the possibility of expo- 
sure to hazardous substances via groundwater, sur- 
face water, soil, and sediment/leachate. 


005,973 


PB90-119462/GAR PC A02/MF A01 

i for Toxic Substances and Disease Registry, 

Atlanta, GA. 

Health Assessment for Mica Landfill, Spokane, 
ine County, Washington, Region 10. CER- 

CLIS No. WAD980511661. 

Preliminary rept. 

9 Aug 88, 8p 


The Mica Landfill site is listed on the National Priorities 
List. The 180-acre site has been owned by Spokane 
County Utilities since 1972, and had been permitted by 
the State of Washington to handle hazardous waste 
until 1981 in addition to domestic and industrial waste. 
The primary contamination on-site consists of meth- 
ane (up to 100% of the lower explosive limit) in bore- 
holes; iron (33 ppm), phenol (20 ppb), arsenic (1 ppb), 
chromium (10 ppb), and mercury (5 ppb) in shallow 
groundwater; and 1,1-dichloroethane (250 ppb), 1,2- 
dichloroethane (31 ppb), vinyl chloride (30 ppb), dich- 
lorofluoromethane (520 ppb), benzene (30 ppb), trich- 
loroethylene (80 Ppo). 1,1,1-trichloroethane (168 ppb), 
acetone (5,200 ppb), and toluene (1,120 ppb) in leach- 
ate from the landfill. The site is considered to be of 
potential public health concern because of the risk to 
human health caused by the possibility of exposure to 

is substances via contaminated groundwater, 
surface water, and leachate. 


005,974 


PB90-119470/GAR 
Oak Ridge National Lab., TN. 


PC A03/MF A01 
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WADSOee3¢0 10. 


Final rept. 

17 Jul 89, 21p 

Contract DE-AC05-840R21400 

Sponsored by nt of Energy, Washington, 
DC., A for Toxic Substances and Disease 
Registry, Atlanta, GA. 


Midway Landfill is located in the city of Kent, Washing- 
ton, 15 miles south of Seattle. It is owned by the City of 
Seattle and was used for the disposal of landscaping 
refuse, construction debris, and industrial wastes. in 
addition to methane, the landfill gas contains some 
xylene, methylene chloride, benzene, and smaller 
qualities of chlorobenzene, ethylbenzene, and vinyl 
chloride. These constituents are also found in leachate 
from the landfill. In addition, PCBs and other semi- 
volatile compounds have recently been detected in the 
landfill leachate. With the exception of methane and 
benzene, concentrations of the other volatile organic 
compounds found in the landfill gas do not appear 
likely to pose a public health concern. 


005,975 

PB90-119488/GAR PC A02/MF A01 
—- for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for NAS-Whidbey Island (Sea- 
plane Base), Oak Harbor, island County, Washing- 
ton, Region 10. CERCLIS No. WA6170090058. 
Preliminary rept. 

19 Jan 89, 8p 


The Naval Air Station-Whidbey Island Seaplane Base 
site is on the National Priorities List. The site is one of 
four major areas of Whidbey Island in Puget Sound be- 
longing to the U.S. Navy. The environmental contami- 
nation on-site consists of chromium (75 ppb), and lead 
(21 ppb) in surface water; cadmium (40 ppb), chromi- 
um (31 ppb), and lead (32 ppb) in groundwater; poly- 
chlorinated biphenyls (9 ppm), fluorene (25 ppm) and 
lead (280 ppm) in soil; arsenic (170 ppm), cadmium (58 
ppm), nickel (200 ppm), lead (1,000 ppm), chromium 
(88 ppb), zinc (570 ppb), pyrene (2 ppm), and fluoran- 
thene (2.4 ppm) in sediment. The site is considered to 
be of potential public health concern because of the 
risk to human health caused by the possibility of expo- 
sure to hazardous substances via groundwater, sur- 
face water, soil, sediment, and shellfish. 


005,976 

PB90-119496/GAR PC A02/MF A01 
— for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Naval Undersea Warfare 
Station, Ke' Washington, Region 10. CER- 
CLIS No. WA1170023419. 

Preliminary rept. 

1 Sep 88, 8p 


The Naval Undersea Warfare Station Site (NUW) has 
been proposed for inclusion on the National Priorities 
List. Preliminary on-site sampling results from the Key- 
port Landfill have identified chromium, lead, cadmium, 
mercury, and phthalates. Shellfish sampled from the 
intertidal flats identified various phthalates. Preliminary 
soil and sediment sampling results from the Van Meter 
Road area identified arsenic (16 ppm), cadmium (2 
ppm), chromium (69 ppm), lead(36 ppm), and mercury 
(100 ppb). Preliminary sediment sampling results from 
Liberty Bay identified lead (8 to 160 ppm), mercury (40 
to 190 ppb), cadmium (130 to 970 ppb), and chromium 
(21 to 43 ppm). In addition, heavy metals were identi- 
fied in shellfish. The site is considered to be of poten- 
tial public health concern because of the risk to human 
health caused by the possibility of exposure to hazard- 
ous substances. 


005,977 

PB90-119504/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Northside Landfill, Spo- 
kane, Washington, Region 10. CERCLIS No. 
WAD980511778. 

Final rept. 

Apr 88, 18p 


The North Landfill site is located northwest of Spo- 
kane, Washington, approximately one-half mile east of 
the Spokane River. The contaminants found on the 
site are tetrachloroethylene, trichioroethylene, 1,1,1- 
trichloroethane, and 1,1-dichloroethane. The contami- 


005,981 


Environmental Health & Safety 


nation in the a is of potential concern if the 
water from affected wells is used for domestic pur- 
poses. All affected residents should be supplied an al- 
ternate source of water for all uses including bathing 
and irrigation of gardens and lawns. 


005,978 


PB90-119512/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Northwest Transformer 
Salvage Yard National Priorities List (NPL) Site, 
Whatcom County, Washington, Region 10. CER- 
CLIS No. WAD027315621. 

Final rept. 

14 Apr 89, 15p 


The Northwest Transformer Salvage Yard is a National 
Priorities List site located in Whatcom County, Wash- 
ington, approximately two miles south of the town of 
Everson, Washington. Between 1958-1985, the site 
served as a storage and refurbishing area for electrical 
transformers, capacitors, and other electrical equip- 
ment. Subsequent sampling and analysis of on-site 
and off-site soils and groundwater revealed polychiori- 
nated biphenyls, chlorinated dibenzo-p-dioxins, and 
chlorinated dibenzofurans. Potential pathways for 
human exposure to site contaminants include inges- 
tion of fugitive dusts, and dermal contact with contami- 
nated groundwater, surface water, soil, or wood from 
an on-site building. Under current conditions the site 
poses a potential threat to human health in the event 
of unauthorized site entry, or the ingestion of contami- 
nated groundwater. 


005,979 


PB90-119520/GAR PC A02/MF A01 


Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Heaiih Assessment for Old Iniand Pit (Spokane 
— Region 10. 


Steel Foundry), 
CERCLIS No. WAI 
Preliminary rept. 
27 Jul 88, 7p 


The Old Inland Pit (Spokane Steep foundry) site is on 
the National Priorities List. The 10-acre site, which is 
part of a larger site shared by Kaiser Aluminum and 
Chemical Company, is an old gravel mine which began 
receiving solid waste as fill in 1977. On-site contamina- 
tion consists of the heavy metals: aluminum (9,470 
ppm), arsenic (18 ppm), barium (778 ppm), cadmium 
(0.4 ppm), hexavalent chromium (40 ppm), trivalent 
chromium (1,900 ppm), lead (42 ppm), cobalt (4 ppm); 
and the organic solvents methylene chloride (2 ppm) 
and trichioroethylene (74 ppm). The site is considered 
to be of potential public health concern because of the 
risk to human health caused by the possibility of expo- 
sure to hazardous substances via groundwater and air- 
borne dust. 


005,980 


PB90-119538/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Queen City Farms, Maple 
Valley, Washington, Region 10. CERCLIS No. 
WAD980511745. 

Final rept. 

Jan 89, 15p 


Queen City Farms National Priorities List site is located 
in Maple Valley, King County, Washington. Samples 
taken at the site indicate elevated levels of polynuclear 
aromatic hydrocarbons, polychlorinated biphenyls, 
volatile organic compounds and/or chromium in the 
media on-site. The site is of potential public health 
concern because of the risk to human health resulting 
from possible exposure to hazardous substances at 
concentrations that may result in adverse health ef- 
fects. The actions implemented as a result of the Initial 
Remedial Measure should have adequately removed 
the potential for human exposure to contamination di- 
rectly related to the ponds. 


005,981 


PB90-119546/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 
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Health Assessment for Sliver Mountain Mine, 
Loomis, Okanogan County, Washington, Region 
10. CERCLIS No. WAD980722789. 

Preliminary rept. 

27 Jul 88, 7p 


The Silver Mountain Mine site is on the National Prior- 
ities List. The 5-acre site is an abandoned silver mine 
which, during operation from 1928 until the 1960s, ac- 
cumulated approximately 2,500 tons of tailings. On- 
site environmental contamination consists of cyanide 
in the leachate pit (110 ppb) and tailings pile (390 
). No contamination has been documented off- 
ie. The site is considered to be of potential public 
health concern because of the risk to human health 
caused by the possibility of exposure to hazardous 
substances via skin contact with on-site materials. 


005,982 


PB90-119553/GAR PC A02/MF A01 

> cy 4 Toxic Substances and Disease Registry, 
ita, GA. 

Health Assessment for Toftdahi Drums, Brush 

Prairie, Washington, Region 10. CERCLIS No. 

WAD980723506. 

Final rept. 

Jun 88, 10p 


The National Priorities List site, Toftdah! Drums is lo- 
cated in Brush Prairie, Clark County, Washington ap- 
proximately four miles east-southeast of Battleground, 
Washington. The site was used in the early 1970s to 
clean used drums for resale. The site presents mini- 
mal, if any, health concerns. The actions implemented 
during the Initial Remedial Measure and the remedial 
alternative presented in the Record of Decision are 
protective of human health. 


005,983 


PB90-119561/GAR PC A02/MF A01 
A for Toxic Substances and Disease Registry, 
Atlanta, GA. 
Health Assessment for Wyckoff/Eagle Harbor, 
Bain! Island, Washington, Region 10. CER- 
CLIS No. WA009248295. 

Preliminary rept. 

23 Mar 89, 8p 


The Wyckoff/Eagle Harbor Site is listed on the Nation- 
al Priorities List. The Wyckoff facility is a wood treat- 
ment facility in which creosote and pentachlorophen- 
ols (PCPs) have been used to pressure treat wood. 
Various polynuclear aromatic hydrocarbons, PCP’s, 
dioxins, furans, and volatile organic compounds have 
been found in soils, groundwater, seeps on adjacent 
beaches, marine sediment, and marine biota. The site 
is considered to be of public health concern because 
direct contact with contaminated soil and inhalation of 
volatilized contaminants entrained in air by on-site 
workers are the likely sources for human exposure. 


005,984 


PB90-119579/GAR PC A02/MF A01 
ncy for Toxic Substances and Disease Registry, 

Atlanta, GA. 

Health Assessment for Yakima Agricultural Re- 

search Lab, Yakima, Washington, Region 10. CER- 

CLIS No. WAD120513957. 

Preliminary rept. 

10 Apr 89, 7p 


The Yakima Agriculture Research Lab (YARL) site is 
on the National Priorities List. YARL is affiliated with 
the U.S. Department of Agriculture and develops pesti- 
cides for various fruits and vegetables. Preliminary on- 
site sampling results have identified various pesticides 
in septic tank water and subsurface soil. The site is 
considered to be of = health concern because 
of the risk to human health caused by the possibility of 
human exposure to hazardous substances. 


Environmental Impact Statements 
005,985 


AD-A213 397/3/GAR PC A23/MF A03 
Corps of Engineers, Seattle, WA. Seattle District. 


106 VOL. 90, No. 3 


Puget Sound Dredged Disposal Analysis (PSDDA). 
Final a a Diatoment Uncontined 
Open-Water Disposal for Dredged Material, Phase 
2. (North and South Puget Sound). 

Final rept. 

Sep 89, 531p 


This final environmental impact statement (FEIS) eval- 
uates alternatives considered in identifying preferred 
sites for — of d material in north and 
south Puget Sound (Phase II area of the PSDDA study 
shown in figure 1). Five public multiuser disposal sites 
‘Anderson Island/Ketron Island, my Bay, Port 

‘ownsend, Port Angeles, and Rosario Strait) are iden- 
tified for use based on a site selection process consid- 
ering alternative locations. Previous Environmental 
Documents Adopted by Reference. The Phase II Dis- 
— Site Selection Nndix and Management Plan 

eport are adopted by reference as part of this FEIS 
as are the PSDDA Phase | FEIS, Management Plan 
Report, | Site Selection Technical Appendix, 
Evaluation ures Technical ndix, and Man- 
agement Plan Technical Appendix. These documents 
are “ne from the Corps of Engineers, Seattle Dis- 
trict. 
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005,986 
Department of tre Alt Force, Washi 
fe) ir Force, Washi 
Environmental Impact Statemen 
Extension and Adjacent Re- 


of the Gandy 
stricted Airspace as an Area for Supersonic Flight 
Training, Hill AFB, Utah. 

Final = 

3 Oct 85, 683p 


The Air Force needs additional area to conduct super- 
sonic flight training for aircraft associated with Hill Air 
Force Base, Utah. The preferred alternative to meet 
this requirement is to designate an area of existing mili- 
tary airspace which is adjacent to the area currently 
used for supersonic flight for this purpose. The result- 
ing supersonic area, a combination of the existing plus 
the proposed areas, would accommodate up to about 
768 supersonic sorties per month. The existing area 
now accommodates a maximum of about 614 such 
sorties per month. Thus, the preferred alternative 
could result in an increase of about 150 supersonic 
sorties in an area about double the size of the area 
currently accommodating the 612 sorties. The new 
land area beneath the airspace is predominately BLM 
land, but does have an estimated 50 residents. If all 
768 supersonic sorties were flown into this new area (a 
worst case which will not occur), it is estimated that 
any one spot on the ground would be subjected to one 
or more sonic booms per day only 35 percent of the 
time, and two or more sonic booms per day only seven 
percent of the time. As a result of public comments on 
the draft EIS, the Air Force substantially reduced the 
number of proposed additional sorties from about 400 
to 150 per month, the number of people potentially af- 
fected from 350 to 50, and the land area from 2478 to 
1360 square miles. The environmental impacts are 
summarized on the following pages. (kt) 


PC A99/MF A04 
ion, DC. 
Establishment 
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005,987 

PBS90-114737/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Pesticide Programs. 

Pesticide Fact Sheet Number 206 Terbacil. 

Aug 89, 8p EPA/540/FS-89/065 

See also PE85-120186. 


The document contains up-to-date chemical informa- 
tion, including a summary of the Agency’s regulatory 
position and rationale, on a specific pesticide or group 
of pesticides. A Fact Sheet is issued after one of the 
following actions has occurred: issuance or reissuance 
of a registration standard, issuance of each special 
review document, registration of a significantl 
changed use pattern, registration of a new chemical, 
or an immediate need for information to resolve con- 
a issues relating to a specific chemical or use 
pattern. 


005,988 
PB90-117078/GAR PC A02/MF A01 
- Ridge National Lab., TN. Environmental Sciences 


iV. 
Structural Properties of Organic Chemicals as Pre- 
—= of Biodegradation and Microbial Toxicity in 
s. 


Journal article. 

B. T. Walton, and T. A. Anderson. cAug 88, 9p 
ORNL/PUB-3111, EPA/600/J-88/413 

Contract DE-AC05-840R21400 

Pub. in Chemosphere, v17 n8 p1501-1507 1988. Pre- 
pared in cooperation with Tennessee Univ., Knoxville. 
Graduate Program in Environmental La seecng pon- 
sored by Department of Energy, Washington, DC., and 
Robert S. Kerr Environmental Research Lab., Ada, 


The evaluation of a chemical’s persistence in soil is a 
major source of uncertainty in environmental risk as- 
sessments. Structure-activity relationships (SARs) 
may provide a useful estimation tool of biodegradabi- 
lity and toxicity of chemicals in soils; however, .experi- 
ments must be designed to minimize or account for 
competing loss processes. Biodegradation and toxicity 
SARs have been described for groups of structurally 
related molecules in soils, but multiple SARs will un- 
doubtedly be required to estimate properties from 
large data sets that include dissimilar compounds. 
These studies provide evidence that the SAR ap- 
proach has applicability to environmental risk assess- 
ments for chemicals in soils, despite important limita- 
tions of the ability to extrapolate SARs from one ho- 
mologous series of chemicals to another. 


005,989 

PB90-119959/GAR PC A18/MF A03 
Woodward-Clyde Consultants, Oakland, CA. 
Terrestrial Ecosystem Exposure Assessment 
Model (TEEAM). 

J. D. Dean, K. A. Voos, R. W. Schanz, and B. P. 
Popenuck. Aug 89, 401p EPA/600/03-88/038 
Contract EPA-68-03-6304 

_ by Environmental Research Lab., Athens, 


The Terrestrial Ecosystem Exposure Assessment 
Model is a computer code that simulates toxic organic 
chemical exposures to wildlife. The approach was to 
build a code generally applicable to a diverse range of 
terrestrial ecosystems that could be parameterized to 
represent various ecosystem types. The initial focus, 
however, was on pesticide exposure to small and 
medium-size birds in agricultural settings. Using 
TEEAM, the environmental analyst can compute the 
probability of wildlife exposure in evaluating the regis- 
tration or regulation of pesticides. The model, which 
consists of seven computational modules, simulates 
the environmental concentrations of pesticides in air, 
ephemeral surface ponds, soil, soil water and soil gas, 
plant roots and aboveground plant biomass, and ani- 
mals in the food chain. These media serve as vectors 
for end-point species exposure to pesticides. The 
model computes both toxicant loadings to, and whole 
body concentrations in, the end-point species. To 
compute the probability of wildlife exposures to these 
environmental concentrations, the model is equipped 
with a Monte Carlo pre- and post-processing capabil- 
ity. The model documentation contains a discussion of 
model theory, code installation and execution, param- 
eter guidance and programmer’s-level model descrip- 
tion. Also described is ATTEAM, a simplified analytical 
version of the food chain portion of the model. 


005,990 

PB90-120056/GAR PC A10/MF A01 
Woodward-Clyde Consultants, Oakland, CA. 

Risk of Unsaturated/Saturated Transport and 
Transformation of Chemical Concentrations 
(RUSTIC). Volume 1. Theory and Code Verification. 
J. D. Dean, P. S. Huyakorn, A. S. Donigian, K. A. 
Voos, and R. W. Schanz. Jul 89, 221p EPA/600/3- 
89/048A 

Contract EPA-68-03-6304 

See also Volume 2, PB90-120064. Prepared in coop- 
eration with HydroGeoLogic, Inc., Herndon, VA., and 
AQUA TERRA Consultants, Mountain View, CA. Spon- 
sored by Environmental Research Lab., Athens, GA. 


Documentation for RUSTIC has been produced in two 
volumes. The subject of Volume | is model theory and 
code verification or testing. It contains a description of 
the theory underlying the PRZM, VADOFT, and SAFT- 
MOD codes. The description of each code includes a 





brief overview highlighting the features and limitations 
of each code. This is followed by detailed descriptions 
of the algorithms involved in each code and how they 
are solved numerically. The description of each of 
these models concludes with a section on algorithm 
testing. The fifth section of Volume | contains a de- 
scription of the theory behind the linkage of the three 
codes to provide a cohesive simulation of the move- 
ment of pesticides following application, through the 
root zone, the vadose zone, and the saturated zone to 
a drinking water well. Section 6 of Volume | covers the 
theory behind the uncertainty preprocessor. Volume | 
concludes with model development references and 
appendices. 


005,991 

PBS0-120064/GAR PC A16/MF A02 
Woodward-Clyde Consultants, Oakland, CA. 

Risk of Unsaturated/Saturated Transport and 
Transformation of Chemical Concentrations 
(RUSTIC). Volume 2. User’s Guide. 

J. D. Dean, P. S. Huyakorn, A. S. Donigian, K. A. 
Voos, and R. W. Schanz. Jul 89, 357p EPA/600/3- 
89/048B 

Contract EPA-68-02-6304 

See also Volume 1, PB90-120056. Prepared in coop- 
eration with HydroGeoLogic, Inc., Herndon, VA., and 
AQUA TERRA Consultants, Mountain View, CA. Spon- 
sored by Environmental Research Lab., Athens, GA. 


Volume Ii is a model user’s guide. It opens with an in- 
troduction and a section on the installation of the code 
on the target computer systems. Section 3 has a user- 
directed overview of the model software, simulation 
modules, and a description of data bases for simula- 
tion support and parameter estimation. The fourth sec- 
tion takes the user through problem definition and 
model setup, and module input sequence building. 
Section 5 covers parameter estimation for the execu- 
tion supervisor and each computational module. Sec- 
tion 6 takes the user through an example problem. 


PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Pesticide Programs. 
Pesticide Fact Sheet Number 207: Coumaphos. 
27 Sep 89, 10p EPA/540/FS-89/067 


The document contains up-to-date chemical informa- 
tion, including a summary of the Agency’s regulatory 
position and rationale, on a specific pesticide or group 
of pesticides. A Fact Sheet is issued after one of the 
following actions has occurred: Issuance or reissuance 
of a registration standard, Issuance of each special 
review document, Registration of a_ significantly 
changed use pattern, Registration of a new chemical, 
or An immediate need for information to resolve con- 
troversial issues relating to a specific chemical or use 
pattern. 
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005,993 

DE89015619/GAR PC A19/MF A01 
Department of Energy, Washington, DC. Office of the 
Secretary. 

Environmental restoration and waste manage- 
ment. Five-Year Plan. 

L. I. Middleman. 1989, 441p DOE/S-0070 

Portions of this document are illegible in microfiche 
= Original copy available until stock is exhaust- 


The purpose of this Five-Year Plan is to establish an 
agenda for compliance and cleanup against which 
progress will be measured. DOE is committed to an 
open and participatory process for developing a na- 
tional priority system for expenditure of funds. This 
system will based on scientific principles and risk 
reduction in terms that are understandable to the 
public. The Plan will be revised annually, with a five- 
year planning horizon. For FY 1991--1995, this Plan 
encompasses total program activities and costs for 
DOE Corrective Activities, Environmental Restoration, 
Waste Management Operations, and Applied R&D. It 
addresses hazardous wastes, radioactive wastes, 
mixed wastes (radioactive and hazardous), and sani- 
tary wastes. It also addresses facilities and sites con- 
taminated with or used in the management of those 
wastes. The Plan does not include the Safety and 


ENVIRONMENTAL POLLUTION & CONTROL 


Health Program (Office of the Assistant Sane for 
Environment, Safety, and Health) or programs of the 
Office of Civilian Radioactive Waste Management. It 
does include the annual Defense Programs conitribu- 
tion to the Nuclear Waste Fund for disposal of defense 
high-level waste and research toward characterizing 
the defense waste form for repository disposal. 


005,994 

DE89016038/GAR PC A03/MF A01 

Oak Ridge National Lab., TN. 

Results of the Radiological Survey at 99 Garibaldi 

Avenue, Lodi, New Jersey (LJ064). 

R. D. Foley, L. M. Floyd, and J. W. Crutcher. Jul 89, 

23p ORNL/RASA-88/57 

Fc panueuan ot E Washi DC 
ponsored by nt of Energy, Washington, DC. 

peers of this document are illegible in po 

products. 


Maywood Chemical Works (MCW) of Maywood, New 
— generated process wastes and residues asso- 
ciated with the production and refining of thorium and 
thorium compounds from monazite ores from 1916 to 
1956. MCW supplied rare earth metals and thorium 
compounds to the Atomic Energy Commission and 
various other government agencies from the late 
1940s to the mid-1950s. Area residents used the sand- 
like waste from this thorium extraction process mixed 
with tea and cocoa leaves as mulch in their yards. 
Some of these contaminated wastes were also eroded 
from the site into Lodi Brook. At the request of the US 
Department of Energy (DOE), a group from Oak Ridge 
National Laboratory conducts investigative radiologi- 
cal surveys of properties in the vicinity of MCW to de- 
termine whether a property is contaminated with radio- 
active residues, principally (232)Th, derived from the 
MCW site. The survey typically includes direct meas- 
urement of gamma radiation levels and soil sampling 
for radionuclide analyses. The survey of this site, 99 
Garibaldi Avenue, Lodi, New Jersey (LJ064), was con- 
ducted during 1987. Results of the survey demonstrat- 
ed radionuclide concentrations in excess of the DOE 
Formerly Utilized Sites Remedial Action Program crite- 
ria. The radionuclide distributions are typical of the 
type of material originating from the MCW site. 4 refs., 
8 figs., 3 tabs. 


005,995 

DE89016173/GAR PC A19/MF A01 
Department of Energy, Richland, WA. Richland Oper- 
ations Office. 

Hanford Waste Vitrification Plant. Dangerous 
Waste Permit Application. 

Jul 89, 444p DOE/RL-89-02 

Contract A\ 7RL10930 

Portions of this document are illegible in microfiche 
products. 


The Hanford Site is operated by the US Department of 
Energy-Richland Operations Office. The Hanford Site 
produces mixed waste (containing both radioactive 
and dangerous materials) from operations involved in 
the recovery and purification of special nuclear materi- 
als from reactor fuel elements and the research and 
development of advanced nuclear reactor concepts. 
The radioactive portion of mixed waste is interpreted 
by the US Department of Energy to be regulated under 
the Atomic Energy Act of 1954; the nonradioactive 
dangerous portion of mixed waste is interpreted to be 
regulated under the Resource Conservation and Re- 
covery Act of 1976. The single dangerous waste 
permit identification number issued to the Hanford Site 
by the US Environmental Protection Agency and the 
Washington State Department of Ecology is US Envi- 
ronmental Protection Agency/State Identification 
Number WA 7890008967. This identification number 
encompasses a number of waste management units 
within the Hanford Site. hap age egy Hanford Com- 
pany is a major contractor to the US Department of 
Energy-Richiand Operations Office and serves as co- 
operator of the Hanford Waste Vitrification Plant, the 
waste management unit addressed by this permit ap- 
plication. The Hanford Site currently has mixed waste 
resulting from various processing operations stored in 
underground storage tanks. The Hanford Waste Vitrifi- 
cation Plant will be constructed and operated to proc- 
ess the existing and future high-activity fraction of 
mixed waste stored in these underground tanks. The 
facility will solidify pretreated tank waste into a glass 
product which will be packaged for disposal in a na- 
tional repository. 48 refs. 


005,996 
DE89016202/GAR PC A05/MF A01 


005,998 


Solid Wastes Pollution & Control 


MK-Ferguson Co., St. Charlies, MO. 
Assessment 


Waste 

of the Weldon Site 

Aug 89, 100p DOE/OR/21548-062 
Contract AC05-860R21548 
Sponsored by Department of Energy, Washington, DC. 
ee of this document are illegible in microfiche 
products. 


As part of the remedial investigation efforts conducted 
at the Weldon Spring Site Remedial Action Project 
(WSSRAP), it was recognized that an assessment of 
eee aaah tee 
Weldon Spring Raffinate Pits (WSRP) was a omy 
to evaluate treatment and disposal alt tives. 


4 , Sample parameters, 

ing techniques. The sampling effort consisted of col- 
lecting 145 samples from 42 tions. The sampling 
locations were evenly distributed across each of the 
four raffinate pits in terms of both area and depth. The 
samples were analyzed for long-lived radionuclides 
from the natural uranium and natural thorium transfor- 
mation series. The average, standard deviation, mini- 
mum, and maximum were determined for the selected 
radionuclides for each pit. The data were then evaluat- 
ed and interpreted specific to each pit and for each 
radionuclide. At a later date the surface waters of each 
pit were sampled and similarly analyzed. 11 refs., 8 
figs., 18 tabs. 


Pits. 


005,997 
DE89016235/GAR PC A03/MF A01 
Results of the Radiological Su 

esults o rvey at 80 Industrial 
Road, Lodi, New Jersey (LJ061). 
R. D. Foley, R. F. Carrier, L. M. Floyd, and J. W. 
Crutcher. Jul 89, 21p ORNL/RASA-88/17 
Contract AC05-840R21400 
Sponsored by Department of Energy, Washington, DC. 
Pat oo of this document are illegible in microfiche 
products. 


Maywood Chemical Works (MCW) of Maywood, New 
Jersey, generated process wastes and residues asso- 
ciated with the production and refining of thorium and 
thorium compounds from monazite ores from 1916 to 
1956. MCW supplied rare earth metals and thorium 
compounds to the Atomic Energy Commission and 
various other government agencies from the late 
1940s to the mid-1950s. Area residents used the sand- 
like waste from this thorium extraction process mixed 
with tea and cocoa leaves as mulch in their yards. 
Some of these contaminated wastes were also eroded 
from the site into Lodi Brook. At the request of the U: 
Department of Energy (DOE), a group from Oak Ri 
National Laboratory conducts investigative radi 

cal surveys of properties in the vicinity of MCW 


pr 
active residues, principally (232)Th, derived from the 
MCW site. The survey typically includes direct meas- 
urement of ma radiation levels and soil —a 
for radionuclide analyses. The survey of this site, 
Industrial Road, Lodi, New Jersey (LJ061), was con- 
ducted —s 1985 and 1986. Results of the survey 
demonstrated radionuclide concentrations in excess 
of DOE remedial action criteria, primarily from the 
(232)Th decay chain, with some contamination from 
(226)Ra. The radionuclide distributions are typical of 
the type of material originating from the MCW site. 5 
refs., 11 figs., 3 tabs. 
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AD-A213 247/0/GAR PC A04/MF A01 

Corps of Engineers, Seattle, WA. Seattle District. 

Benthic Resources Assessment Technique Eval- 
Material Disposal 


Dredged 
Sites in Puget Sound. Phase 2 Sites. 
D. G. Clarke, and D. Kendall. Dec 87, 74p 


The U.S. Army Engineer District, Seattle is currently 
involved in a decision making process regarding the 
designation of open water dredged material di 

sites in Puget Sound and adjacent waters. In 1985 a 
joint effort was initiated to examine long term require- 
ments and strategies for open-water disposal of 
dredged materials. The quality of benthic habitats at 


proposed disposal sites was identified as a major topic 
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of interest in the PSDDA study because of potential 
impacts to demersal fish feeding habitat. One aspect 
of benthic habitat quality is the relative amount of 
trophic support that a given benthic habitat provides 
demersal bottom-feeding fishes. analytical procedures 
have been developed to estimate this aspect of 
benthic habitat quality. These procedures are collec- 
tively called the Benthic Resources Assessment Tech- 
nique, or BRAT. The BRAT analysis involves the col- 
lection of two data sets; one which describes benthic 
biomass in terms of size and vertical distribution in 
sediments at selected sites, and a second which de- 
scribes the foraging depth and prey size exploitation 
pattern of demersal fishes at those sites. The BRAT 
then estimates that portion of the total benthic infaunal 
biomass that is both available and vulnerable to preda- 
tion by target fishes. (KT) 


005,999 
AD-A213 371/8/GAR PC A14/MF A02 
Corps of Engineers, Seattle, WA. Seattle District. 

Site Selection Technical Appendix. Phase 
2. (North and South Puget Sound). 
D. Kendall, D. Jamison, J. Malek, and P. Ehlers. Sep 


89, 313p 


This document is a technical appendix to both the Pro- 
posed Management Plan Report and the Environmen- 
tal Impact Statement (EIS) for the Puget Sound 
Dredged Disposal Analysis (PSDDA) Phase II study 
covering north and south Puget Sound. Results of dis- 
posal site selection studies for Phase || of PSDDA, are 
summarized herein. Phase Il includes the southern 
portion of Puget Sound south of the Tacoma Narrows 
and the northern portion of Puget Sound north of Ad- 
miralty Inlet to the U.S./Canadian border and west to 
Port Angeles. DSWG’s task in Phase II was tc identify 
suitable unconfined, open-water disposal sites. This 
technical appendix summarizes the process by which 
DSWG carried out its task. Each site includes a 900- 
foot radius, 58 acre surface disposal zone within which 
all dredged material must be released. Each of the dis- 
persive sites includes a 1,500-foot radius, 162-acre 
surface disposal zone within which all dredgfed materi- 
al must be released. The capacities of the nondisper- 
sive disposal sites in the Phase II area are estimated to 
be several times the probable volume of dredged ma- 


(AW) projected for disposal through the year 2000. 
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AD-A213 372/6/GAR PC A12/MF A02 
Corps of Engineers, Seattle, WA. Seattle District. 
Management Pian Report. Unconfined Open-Water 
Disposal of Dredged Material. Phase 2. (North and 
South Sound). 


Sep 89, 257p 


This ri contains the findings of Phase Il of the 
Puget ind Dredged Disposal Analysis (PSDDA), a 
sive study of unconfined dredged material 

disposal in deep waters of Puget Sound. The study has 
been undertaken as a nig effort by the U.S. 
Army Corps of Engineers (Corps), U.S. Environmental 
Protection Agency (EPA), and the State of Washington 
Departments of Natural Resources (DNR) and Ecolo- 
(Ecology). A management pian for the Phase II area 
North and South Puget Sound) is presented which 
identifies selected unconfined, open-water disposal 
sites, evaluation procedures for dredged material 
being considered for disposal at these sites and site 
management considerations including environmental 
monitoring. (KI) 
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PBS0-114802/GAR PC A04/MF AO1 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 5): 
Outboard Marine, IL. (Amendment), March 1989. 

31 Mar 89, 63p EPA/ROD/RO05-89/096 

See also PB85-213957. 


The Outboard Marine site is on the west shore of Lake 
Michi in Waukegan, Illinois. A marine products 
manufacturing plant operated at the site for approxi- 
mately 20 years until production ended in the early 
1970s. From 1961 to 1972 hydraulic fluid containing 
PCBs was used at the plant in the die cast works. The 
fluid was later discharged to Slip 3 of the harbor, a 
parking lot north of the plant, and three areas known 
as the North Ditch, Oval Lagoon, and Crescent Ditch. 
There is an estimated 700,000 pounds of PCBs onsite 
and approximately 300,000 pounds in Waukegan 
Harbor. The primary contaminants of concern affect- 
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ing the soil and sediment are PCBs. The selected re- 
medial action for this site includes construction of a 
cutoff wall and slurry wall to isolate Slip 3 and form a 
containment cell; construction of a new slip to replace 
Slip 3, and relocate Larsen Marine; removal and treat- 
ment of sediment in Slip 3; excavation and onsite treat- 
ment of soil and sediment exceeding 10,000 mg/kg 
PCBs from the Crescent Ditch/Oval Lagoon Area; 
construction of a west containment cell for treatment 
residues and lower concentration PCB-contaminated 
soil; construction of an east containment cell around 
the parking lot area; construction of a temporary, 
onsite water treatment facility for dredged water; con- 
struction of a permanent water treatment facility; 
onsite treatment of containment cell water followed by 
discharge to either a POTW or an onsite location; cap- 
ping of all containment cells; and ground water moni- 
toring. The estimated capital cost for this remedial 
action is $19,000,000; O&M costs were not provided. 
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PB90-114828/GAR PC A04/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 5): 
Wedzeb Enterprises, IN. (First Remedial Action), 
June 1989. 

Final rept. 

30 Jun 89, 72p EPA/ROD/RO05-89/097 

Portions of this document are not fully legible. 


The 0.75-acre Wedzeb Enterprises site is located in 
Lebanon, Indiana. Originally, two warehouses, one of 
which was used as a storage facility for electrical ca- 
pacitors and transformers containing polychlorinated 
biphenyls (PCBs), were located on site. In May 1981 
the warehouse used for storage was completely de- 
stroyed by fire. Contaminants may have been washed 
into the sewer lines during the fire, providing a source 
of long-term contaminant release to the Lebanon pub- 
licly-owned treatment works (POTW). The primary 
contaminants of concern affecting the sewer sediment 
are PCBs. The selected remedial action for the site in- 
cludes cleaning the sewer lines with hydraulic jets and 
vacuum pumping to remove contaminants, followed by 
filtering the resulting water and sediment to remove 
PCB-contaminated sediment, and discharging the 
water to the POTW;; offsite incineration and disposal of 
the estimated 2 drums of sediment and 20 drums of 
remedial investigation generated waste if PCB levels 
are 50 mg/kg or greater, or offsite disposal only if PCB 
levels are below 50 mg/kg; and a television inspection 
of the pipeline to ensure structural integrity. 
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PB90-115965/GAR PC AO9/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 5): 
Midco I, IN. (First Remedial Action), June 1989. 
Final rept. 

30 Jun 89, 184p EPA/ROD/RO05-89/092 

See also PB90-115973.Portions of this document are 
not fully legible. 


The MIDCO | site is a four-acre, abandoned industrial 
waste recycling, storage, and disposal facility in Gary, 
Indiana. Twelve drinking water wells have been identi- 
fied within approximately one mile of the site. The Cal- 
umet Aquifer, one of the two major aquifers underlying 
the site and proving water to these wells, is highly sus- 
ceptible to contamination from surface sources. Within 
a three-year period, the site owners accepted and 
stockpiled approximately 6,000-7,000 55-gallon drums 
containing bulk liquid waste, and 4 bulk tanks, each 
4,000-10,000 gallons. In June 1981 severe flooding 
caused water in the area to drain west into a neighbor- 
ing city; contact with the flood water reportedly result- 
ed in skin burns. In 1982 extensive surface wastes, an 
underground tank, and the top one foot of contaminat- 
ed soil were removed. The primary contaminants of 
concern affecting the soil, sediment, and ground water 
are VOCs including benzene, toluene, and TCE; other 
organics including PCBs, phenols, and PAHs; and 
metals including chromium and lead. The selected re- 
medial action for the site is included. 


006,004 


PB90-115973/GAR PC A09/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 


Superfund Record of Decision (EPA Region 5): 
Midco Ii, IN. (First Remedial Action), June 1989. 
Final rept. 

30 Jun 89, 179p EPA/ROD/R05-89/093 

See also PB90-115965.Portions of this document are 
not fully legible. 


The MIDCO II site is a seven-acre storage and dispos- 
al facility in Gary, Indiana. The surrounding area is pre- 
dominantly used for industrial purposes, and includes 
34 other potential hazardous waste sites. The underly- 
ing aquifer is highly susceptible to contamination from 
surface sources because of the high water table; how- 
ever, in the vicinity of the site, the aquifer is used pri- 
marily for —— water purposes. The same op- 
erator as at another Superfund site, MIDCO I, 
waste operations, including drum storage at MI i] 
po the summer of 1976. Following a major fire at 
the MIDCO | site in January 1977, MI transferred 
the operations from the MIDCO | site to the MIDCO II 
site. Operations included temporarily storing bulk liquid 
and drum wastes; neutralizing acids and caustics; and 
disposing of wastes by dumping wastes into onsite 
pits, which allowed wastes to percolate into the ground 
water. The resulting PCB-contaminated soil pile was 
removed and disposed of in an offsite hazardous 
waste landfill in early 1986, and most of the cyanide- 
contaminated pile was also removed. Removal activi- 
ties ended in January 1986. The primary contaminants 
of concern currently affecting the soil, sediment, and 
oe water are VOCs including benzene, toluene, 
CE, and xylenes; other organics including PCBs; and 
metals including arsenic, chromium, and lead. The se- 
lected remedial action for the site is included. 
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PB90-116179/GAR PC A03/MF A01 
Health Effects Research Lab., Research Triangle 
Park, NC. 

Assessment of the Microscreen Phage-Iinduction 
Assay for Screening Hazardous Wastes (1989). 
Journal article. 

V. S. Houk, and D. M. DeMarini. 1989, 21p EPA/ 
600/D-89/137 

Pub. in Symposium on Waste Testing and Quality As- 
surance, v2 p1-18 1989. See also PB88-113378. 


The Microscreen phage-induction assay, which quanti- 
tatively measures the induction of prophage Lambda in 
Escherichia coli WP2s(Lambda), was used to test 14 
crude (unfractionated) hazardous industrial waste 
samples for genotoxic activity in the presence and ab- 
sence of metabolic activation. Eleven of the 14 wastes 
induced prophage, and induction was observed at con- 
centrations as low as 0.4 picograms per ml. Compari- 
sons of the mutagenic activity of these waste samples 
in Salmonella and their ability to induce prophage 
Lambda indicate that the phage-induction assay was a 
more sensitive indicator of genetic damage for this 
group of wastes. All but one of the wastes that were 
mutagenic to Salmonella were detected by the phage- 
induction assay, and 5 wastes not mutagenic to Sal- 
monella were genetically active in the phage assay. 
The enhanced ability of the phage-induction assay to 
detect genotoxic activity may be related to the con- 
stituents comprising these waste samples. Partial 
chemical characterizations of the wastes showed high 
concentrations of carcinogenic metals, solvents, and 
chlorinated compounds, most of which are detected 
poorly by the Salmonella assay. 
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PB90-116641/GAR PC A03/MF A01 
-— S. Kerr Environmental Research Lab., Ada, 
Determination of Optimal Toxicant Loading for Bi- 
ological Closure of a Hazardous Waste Site. 
Journal article. 

M. A. Bianchini, R. J. Portier, K. Fujisaki, C. B. Henry, 
and P. H. Templet. c1989, 17p EPA/600/D-89/163 
Pub. in American Society for Testing and Materials, 
Special Technical Pub. 971, vi0 p503-516 1988. Pre- 
pared in cooperation with Louisiana State Univ., Baton 
Rouge. Inst. for Environmental Studies. 


To achieve biological closure of an abandoned hazard- 
ous waste site, waste materials, in the form of buried 
sludges and lagoon wastes, were examined. Optimal 
loading levels were evaluated on the basis of biode- 
SS potential tests and acute toxicity of leachate. 

icrobial ATP and microbial diversity were used in 
conjunction with Microtox(tm) tests to establish an ac- 
ceptable land treatment experimental design. ATP 
data indicated that both waste types stressed indige- 





nous microbial s_through-Day 10. However, 
the microbial population showed recovery by Day 17. 
Lagoon wastes, ied at 4 and 8%, showed minimal 
stress and high ATP levels by Day 17. GC/MS data in 
subsequent studies documented significant biotrans- 
formation and biodegradation of the wastes at these 
optimized loading rates. (| ight (c) American Soci- 
ety for Testing and Materials, 1988.) 


006,007 
PBS0-117029/GAR PC A05/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

ind Record of Decision (EPA Region 9): 
Raytheon, CA. (First Remedial Action), June 1989. 
Jun 89, 98p EPA/ROD/R09-89/032 
Portions of this document are not fully legible. 


The Raytheon site is one of three Superfund sites that 
are being remediated concurrently. The other two are 
Fairchild Semiconductor (Mt. View) and Intel (Moun- 
tain View Plant). The sites are located in the Middle- 
field/Ellis/Whisman (MEW) Study Area in Santa Clara 
County in the city of Mountain View, California. Land 
use in the area is primarily light industrial and commer- 
cial, with some residential areas. There are no natural 
surface drainage features within or surrounding the 
site; most of the runoff is intercepted by a storm drain 
system and discharged to an offsite creek. Various in- 
dustrial activities were conducted in the vicinity of the 
site including semiconductor manufacturing, metal fin- 
ishing operations, parts cleaning, aircraft mainte- 
nance, and other activities requiring the use, storage, 
and handling of a variety of chemicals. 
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PBS0-117128/GAR PC A03/MF A01 
Acurex Corp., Mountain View, CA. Environmental Sys- 
tems Div. 

Evaluation of EPA (Environmental Protection 
Ag ') Method 8120 for Determination of Chior- 
inated Hydrocarbons in Environmental Samples. 
Journal article. 

V. Lopez-Avila, N. S. Dodhiwala, J. Milanes, and W. 
F. Beckert. c1989, 12p EPA/600/J-89/096 

Contract EPA-68-03-3511 

Pub. in Jnl. of the Association of Official Analytical 
Chemists, v72 n4 p593-602 1989. Sponsored by Envi- 
ronmental Monitoring Systems Lab., Las Vegas, NV. 


Method 8120 of EPA Manual SW-846 has been evalu- 
ated in a single-laboratory study. The misuse of chloro- 
hydrocarbons and improper disposal practices have 
resulted in polluting various watersheds. Modifications 
made to the current method include expansion of the 
list of target compounds from 15 to 22; replacement of 
the packed gas chromatographic columns with 2 me- 
gabore fused-silica open tubular columns; modification 
of the Florisil cleanup procedure to allow quantitative 
recovery of 20 of the 22 target compounds; and devel- 
opment of a procedure that used 1-g Florisil disposal 
cartridges and gives quantitative recovery of all 22 
target compounds from all matrices tested. The re- 
vised method was tested with a variety of sample mat- 
rices. 


006,009 
PBS0-117185/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. Environmental Sciences 


Div. 

Hy rene ser Properties as Predictors of Organ- 
ic Chemical Effects on Soil Microbial Respiration. 
Journal article. 

B. T. Walton, T. A. Anderson, M. S. Hendricks, and 
S. S. Talmage. c1989, 13p EPA/600/J-89/100 
Contract DE-AC05-840R21400 

Pub. in Environmental Toxicology and Chemistry, v8 
p53-63 Jan 89. Sponsored by Robert S. Kerr Environ- 
mental Research Lab., Ada, OK., and Department of 
Energy, Washington, DC. 


Structure-activity analysis was used to evaluate the ef- 
fects of 19 hazardous organic chemicals on microbial 
respiration in two slightly acidic soils (a Captina silt 
loam from Roane County, Tennessee, and a McLaurin 
sandy loam from Stone County, Mississippi), both low 
in organic carbon and typical of the southeastern 
United States. The chemicals included in the study 
were the following: acrylonitrile, furan, methyl ethyl 
ketone, tetrahydrofuran, benzene, toluene, 1,2-dichlor- 
oethane, p-xylene, chlorobenzene, chloroform, nitro- 
benzene, trans-1,4-dichloro-2-butene, _cis-1,4-dich- 
loro-2-butene, 1,2-dichlorobenzene, 1,2,3-trichloropro- 
pane, carbon tetrachloride, 1,2-dibromoethane (ethyl- 
ene dibromide), 1,2,4,5-tetrachlorobenzene and hex- 
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, - achlorobenzene. Seventeen of the chemicals caused 


temporary depressions in CO2 efflux in at least one 
soil, but treatments were not significantly different from 
controls by the sixth day for most of these compounds, 
indicating the ability of the microbial community to re- 
cover from chemically induced toxicity at this concen- 
tration. Acrylonitrile, nitrobenzene, and the 1,4-dich- 
loro-2-butenes caused sustained depressions, where- 
as methyl ethyl ketone and benzene increased respira- 
tion. (Copyright (c) 1989 SETAC.) 


006,010 

PBS0-118225/GAR PC A05/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial ——— 
Superfund Record of Decision (EPA Region 9): 
Fairchild Semiconductor View), Califor- 
nia, June 1989. First and Second Remedial Actions. 
9 Jun 89, 94p EPA/ROD/RO9-89/030 


The Fairchild Semiconductor (Mt. View) site is one of 
three Superfund sites that are being remediated con- 
currently. The other two sites are Intel (Mountain View 
Plant) and Ra in. The sites are located in the Mid- 
dlefield/Ellis/Whisman (MEW) Study Area in Santa 
Clara County in the city of Mountain View, California. 
Land use in the area is primarily light industrial and 
commercial, with some residential areas. There are no 
natural surface drainage features within or surrounding 
the site; most of the runoff is intercepted by a storm 
drain system and discharged to an offsite creek. Vari- 
ous industrial activities were conducted in the vicinity 
of the site, including semiconductor manufacturi 
metal finishing operations, parts cleaning, aircrai 
maintenance, and other activities requiring the use, 
storage, and handling of a variety of chemicals, par- 
ticul solvents. The primary contaminants of con- 
cern affecting the site are VOCs including TCE, TCA, 
PCE, toluene, and xylenes, and other organics includ- 
ing phenols. 


006,011 
PBS0-119595/GAR PC A04/MF A01 
Drexel Univ., Philadelphia, PA. 

Technical Guidance Document: The Fabrication of 
Polyethylene FML Field Seams. 

Final rept. 

R. E. Koerner. Sep 89, 56p EPA/530/SW-89/069 
See also PB87-132825. Sponsored by Environmental 
Protection Agency, Washington, DC. Office of Solid 
Waste and Emergency Response. 


The document is meant to augment the numerous 
CQC and CQA guidelines that are presently available 
for High density polyethylene(HDPE) liner installation 
and inspection. In general, these documents allow the 
installer almost complete freedom in making seams 
with the only conditions being that they pass destruc- 
tive shear and peel tests to a stipulated strength and 
selected nondestructive tests. However, there is a 
long-term concern regarding seam integrity which is 
not addressed by following this course of action. 
Simply expressed, it as though the | ‘term 
service life of some HDPE liners is compromised when 
seams are made improperly. This comes about by 
overgrinding, overheating, placing new welds directly 
over older welds, or simply by poor workmanship. By 
developing a document somewhere between the typi- 
cal CQC/CQA document and an installer’s training 
manual, i.e., a ‘standard-of-practice’, it is hoped that 
the negative features of seam making can be avoided. 
It is hoped to provide deeper insight for an in: or as 
to what the installer is trying to accomplish. At the 
same time it might be also helpful to the installer in 
recognizing that others have a vested interest in their 
specific activity. After some introductory material, the 
manual is focused toward three types of field seams 
used for fabricating field seams in HDPE liners: extru- 
sion fillet seams, extrusion flat seams, and hot wedge 
seams. 
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PBS0-119645/GAR PC A02/MF A01 
Camp, Dresser and McKee, Boston, MA. 

Analysis of Eight Facilities: Operating and Cost 
Data for In-Vessel Composting. 

Journal article. 

J. Johnston, J. F. Donovan, and A. B. Pincince. 
c1989, 6p EPA/600/M-89/021 

Contract EPA-68-03-3346 
Pub. in BioCycle, p40-43 Apr &9. Sponsored by Envi- 
ronmental Protection Agency, Cincinnati, OH. Risk Re- 
duction Engineering Lab. 


Operating experiences and cost data gathered from 
site visits of eight, full scale, operating in-vessel 


006,015 
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sludge composting facilities was summarized. 
The facilities visited represented the six in-vessei 
equipment suppliers who had full scale, operating 
plants in the U.S. at the time: American Bio Tech at 
Schenectady, NY; Ashbrook-Simon-Hartley at New- 
berg, OR; Fairfield (through Compost Systems Co.) at 
Plattsburgh, NY; Paygro (through Compost Systems 
Co.) at Akron, OH; Purac Engineering at Cape May 
County, NJ and Sarasota, FL; and Taulman-Weiss at 
County, GA and Portland, OR. Examples of 
- mo a —_ Sng bora 7 Purac and 
aulman-Weiss. mi expected for any new, 
large scale, pat todhwe. complex en oe 
facilities had some operational problems. prob- 
Oe es eee ee oe 
control anticipated during design. Difficulty with 
materials handling systems was the other major prob- 
lem, but was being overcome on a site-by-site basis. 
The compost being produced at all of the plants sur- 
veyed had been approved by state agencies for public 
use except for application on food crops. 
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PB90-119744/GAR PC A04/MF A01 


Foster Wheeler Enviresponse, Inc., Livingston, NJ. 
Terra Vac In situ — Extraction System: 


: Appll- 


cations Analysis Report. 

P. A. Michaels. Jul 89, 65p EPA/540/A5-89/003 
Contract EPA-68-03-3255 

Sponsored by Environmental Protection Agency, Cin- 
cinnati, OH. Risk Reduction Engineering Lab. 


The report analyzes the results from the SITE Pro- 
gram’s 56-day demonstration at the Valley Manufac- 
tured Product Company’s site in Groveland, Massa- 
chusetts. Conclusions were reached concerning the 
technology’s suitability for use in remediations involv- 
ing both similar and different materials at other sites. 
Operational data and sampling and analysis informa- 
tion were monitored carefully to establish a database 
against which vendor’s claims for the technology could 
be evaluated. Additional data on the technology's per- 
formance at other sites is also discussed. The conclu- 
sions from the results of the Groveland demonstration 
test and from other available data are: the process can 
be used to remediate a site contaminated with VOCs; 
the process can remove VOCs from soils with permea- 
bilities as low as 10 to the 8th power cm/s; the process 
operates well in all weather conditions; and the proc- 
ess implementation costs can be as low as $20/ton, 
depending on various site-specific conditions. 
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PB90-119751/GAR PC A06/MF A01 
Camp, Dresser and McKee, inc., Fairfax, VA. 
Superfund Treata Clearinghouse Abstracts. 
Aug 89, 121p EPA/540/2-89/001 

Contract EPA-68-01-6939 

Sponsored by Environmental Protection Agency, 
Washington, DC. Office of Emergency and Remedial 
Response. 


The abstracts were compiled to provide information on 
treatability studies that have been conducted at haz- 
ardous waste sites. The studies presented contain 
treatability data only on technologies for treatment of 
soil and is. The clearinghouse may address other 
media in the future. The abstract provides operational 
and performance information as well as identifying the 
primary contaminants of concern. A contact is identi- 
fied to obtain more specific information about the site 
and/or tests conducted. 
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PB90-119942/GAR PC A07/MF A01 
Oklahoma camp Univ., Stillwater. - < es, 
Development of a Methodology for Reg! 

uation of Confining Bed Integrity. 


ept. 
lewart, and W. A. Pettyjohn. Jul 89, 133p 
-89/038 
Sponsored by Robert S. Kerr Environmental Research 
Lab., Ada, OK. 


For safe underground injection of liquid waste, confin- 
ing formations must be thick, extensive, and have low 
permeability. Recognition of faults that extend from the 
potential injection zone to underground sources of 
drinking water is critical for evaluation of confining-bed 
integrity. Nonproprietary ic information from or- 
dinary sources can be used to map localities suspect- 
ed to be injection-insensitive. Materials include 
remote-sensing imagery, aerial photographs, surface- 
geologic maps, and subsurface-geologic maps; struc- 
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tural geologic maps, thickness maps and initial-pro- 
duction maps are useful. Persons with limited experi- 
ence can use data bases and computer mapping to 
generate well-suited information, but input by experi- 
enced geologists is necessary. 


006,016 

PB90-120759/GAR PC A04/MF A01 

Environmental Protection Agency, Washington, DC. 

Office of Emergency and Remedial Response. 
Record of Decision (EPA Region 5): 

Byron Salvage Yard, IL. (Third Remedial Action), 

June 1989. 

30 Jun 89, 59p EPA/ROD/RO05-89/089 


The Byron Salvage Yard site is in rural Ogle County, 
Iilinois and is approximately 3 miles southwest of the 
city of Byron. During the 1960s the salvage yard owner 
accepted miscellaneous wastes and debris for dispos- 
al including drums of electroplating wastes, oil 
sludges, cutting wheels, solvents, and scrap metal. In- 
dustrial waste dumping reportedly occurred on the site 
during periods of heavy rainfall so that most of the 
waste would be carried offsite by the resulting surface 
water runoff. In 1976 the Illinois EPA documented the 
presence of cyanide and heavy metals in soil, surface 
water, and ground water in and around the site. In situ 
treatment of cyanide-contaminated soil less than 100 
mg/kg was performed but low levels of cyanide still 
remain. Water quality sampling, performed in 1984, re- 
vealed that offsite ground water was contaminated wi 
th VOCs, primarily TCE. The two aquifers which under- 
lie and surround the site contain elevated levels of 
VOCs, metals, and cyanide. The selecte remedial 
action for this site includes removing all wastes gener- 
ated during the remedial investigation; adding a one- 
foot soil cover to the affected portions of the site and 
regrading and revegetating the new surface. 


006,017 
PBS0-120767/GAR PC A07/MF A01 


Environmental Protection Agency, Washington, DC. 

Office of Emergency and Remedial Response. 

ion 4): a 
e- 


Superfund Record of Decision (EPA R 
anese (Shelby Fiber Operations), NC. ( 
medial Action), March 1989. 

Final rept. 

28 Mar 89, 131p EPA/ROD/R04-89/046 


The 450-acre Celanese Fiber Operations (CFO) site is 
a polyester raw-material production facility located in 
Cleveland County, North Carolina. The plant’s facilities 
include a plant production area, wastewater treatment 
area, former waste disposal areas, and a land farm 
area. The plant began operations in 1960 as Fiber In- 
dustries, Inc. and manufactured polyester polymer chip 
and filament yarn using the chemicis dimethyl ter- 
ephthalate and ethylene glycol. Chemical wastes were 
—— directly into a drainage ditch. Treated effluent 
has n discharged to Buffalo Creek since the mid- 
1960s when Fiber Industries, Inc. completed construc- 
tion of the treatment facility. Celanese Corporation 
ye ob site and facilities in 1983. In addition to the 
di from the wastewater treatment plant, CFO 
also discharges also discharges alum-treated band- 
caster water directly to Buffalo Creek. A 1988 Record 
of Decision addressed extraction and treatment of 
contaminated ground water. The primary contami- 
nants of concern affecting the soil and sediment are 
VOCs including benzene and TCE; other organics in- 
cluding phenols and PAHs; and metals including lead 
and chronium. 


006,018 
PBS90-121336/GAR PC A08/MF A01 
Cornell Univ., Ithaca, NY. School of Civil and Environ- 
mental Engineering. 
—— in Compressible Cake Filtration. 

re 


Project rept. 

R. I. Dick. Jul 89, 160p NSF/ENG-89054 

Grant NSF-CEE84-14614 

a by National Science Foundation, Washing- 


Basic mechanisms influencing filtration dewatering of 
compressible water and wastewater sludges were ex- 
amined. Results revealed many hitherto unappreciated 
aspects of filtration dewatering and pointed out the 
lack of reliability of present means for characterizing 
filtration dewatering properties of suspensions. The re- 
search showed that the filtration dewatering perform- 
ance of a sludge could be anticipated from knowledge 
of basic sludge properties. The fundamental sludge 
characteristics required in the model for compressible 
cake filtration dewatering are the relationships be- 
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tween suspen 


led solid : , bil 
ity and between suspended solids concentration and 


effective stress. 
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PB90-122441/GAR PC A05/MF A01 

Environmental Protection Agency, Washington, DC. 

Office of Emergency and Remedial Response. 

Superfund Record of Decision (EPA Region 3): 

Bally Ground Water Contamination, PA. (First Re- 
ial Action), June 1989. 

30 Jun 89, 86p EPA/ROD/R03-89/070 


The Bally Ground Water site is a municipal water 
supply well field in the Borough of Bally in Berks 
County, near the Philadelphia metropolitan area. Since 
the 1930s degreasing solvents containing methylene 
chloride, TCA, methanol, toluene, and TCE have been 
used in manufacturing at the plant. One of the plant’s 
facilities includes a drum storage area which contains 
empty drums, waste oil, and spent degreasers. A 1982 
State water quality check identified the plant as a 
source of VOC contamination in Bally’s municipal 
wells. Results of additional ground water contamina- 
tion studies indicated that 19 of 35 wells sampled, con- 
tained detectable levels of VOCs. Currently a plume of 
VOC-contaminated ground water extends from the 
plant to the east and northeast. The selected remedial 
action for this site includes abandoning appropriate 
wells in the attainment area; pumping and treatment of 
ground water from Municipal Well No. 3 by air stripping 
with either vapor phase carbon, regenerable vapor 
phase carbon, or vapor phase catalytic oxidation, fol- 
lowed by discharging treated water to an adjacent 
stream or into the municipal potable water system. 


006,020 

PB90-122458/GAR PC A06/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 5): 
Wauconda Sand and Gravel, IL. (Second Remedial 
Action), March 1989. 

Final rept. 

31 Mar 89, 113p EPA/ROD/RO05-89/088 


The 74-acre Wauconda Sand and Grave | site includes 
52 acres of perm itted and unpermitted landfill areas 
and is located in Lake County, | linois,north of the vil- 
lage of Wauc onda. From 1941 to mid 1978, the the 
site owner accepted primarily nnonhazardous munici- 
pal, redidential, commercial, and industrial wastes; 
there are, however, an estimated 30 ,000 cu yds of 
hazardous wastes ons ite. The landfill was closed in J 
uly 1978 and was subsequently cove red by a layer of 
clay and soil. 


006,021 

PB90-122771/GAR PC A06/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 3): 
— PA. (Second Remedial Action), June 


Final rept. 
30 Jun 89, 109p EPA/ROD/R03-89/072 


The Kimberton site is in Chester County, Pennsylvania, 
near the Philadelphia metropolitan area. The site en- 
compasses an industrial production plant currently 
owned by Monsey Products Company, Inc., and adja- 
cent properties within the neighboring Village of Kim- 
berton. Water quality testing since 1981 has revealed 
numerous area domestic and commercial potable well 
water supplies contaminated with VOCs. An EPA in- 
vestigation in the ee 1982 revealed the presence 
of organics, including TCE and DCE, in local ground 
water, surface water, and soil. In mid 1982, fifty seven, 
55-gallon drums from an abandoned onsite septic 
system were excavated, removed, and disposed of off- 
site. In 1984 a remedial action program was initiated to 
excavate, remove, and dispose of approximately 2,050 
cu yds of soil from three former lagoon areas that were 
highly contaminated with VOCs. In 1985, 67 residential 
and commercial wells were sampled and found to con- 
tain various concentrations of TCE, DCE, and vinyl 
chloride. The selected remedial action for this site in- 
cludes the continued provision of alternate water sup- 
plies through GAC treatment system and/or potable 
water supply storage tanks; pumping and treatment of 
ground water using an air stripping system with onsite 
ae long-term ground water monitoring; collec- 
tion and treatment of surface water at the local ground 
water discharge point using an air stripping system. 


006,022 

PB90-124371/GAR PC A08 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 6): 
Sheridan Disposal Services, TX. (First Remedial 
Action), December 1988. 

29 Dec 88, 169p EPA/ROD/R06-89/049 

Portions of this document are not fully legible. 


The 110-acre Sheridan Disposal Services site is ap- 
proximately 9 miles northwest of the city of Hempstead 
in Waller County, Texas. The site is located on the 
100-year floodplain of the Brazos River. The Evange- 
line aquifer, which runs under the site, is used to meet 
the drinking water needs of several communities 
nearby. Sheridan Disposal Services operated as a 
commercial waste disposal facility from about 1958 to 
1984 using steam distillation, open burning, inciner- 
ation, and direct disposal into a waste lagoon to dis- 
pose of various organic and inorganic chemical and 
solid wastes. The primary contaminants of concern af- 
fecting the soil and sludge are VOCs including ben- 
zene and toluene, and other organics including PCBs. 
The selected remedial action for the site includes ex- 
cavation of all material with PCB concentrations great- 
er than 25 mg/kg including 13,000 cu yds of pond and 
dike soil, 31,000 cu yds of pond sludge, and 300 cu yds 
of floating oil and emulsion in the pond and storage 
tanks. This will be followed by onsite biotreatment of 
contaminated soil, sludge, etc. 


006,023 

PB90-124587/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA ay oe 2): 
Bog Creek Farm, NJ. (Second Remedial Action), 
June 1989. 

Final rept. 

28 Jun 89, 48p EPA/ROD/RO02-89/078 


The Bog Creek Farm site is a 4-acre disposal area con- 
sisting of a man-made pond, bog, and trench in Howell 
Township, Monmouth County, New Jersey. The site is 
bordered to the north by Squankum Brook, to the west 
by two residences and a riding stable, and to the south 
and north by open fields. Between 1973 and 1974 or- 
ganic solvents and paint residues were dumped 
around a trench in the eastern portion of the property, 
creating a highly contaminated soil area. In late 1974 
the property owner removed some waste from the dis- 
posal trench and covered the trench under direction 
from the Howell Township Health Department. A 1985 
Record of Decision selected a first operable unit 
remedy that involved excavating the soil from the 
waste trench, pond, and bog areas and incinerating 
the soil onsite. The second operable unit focuses on 
remediating the contaminated ground water in the 
shallow aquifer and the contaminated brook sediment. 
The primary contaminants of concern affecting the 
sediment and ground water are VOCs including ben- 
zene, toluene and xylenes; and other organics includ- 
— The selected remedies for the site are de- 
scribed. 
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AD-A212 955/9/GAR PC A03/MF A01 
Air Force Occupational and Environmental Health 
Lab., Brooks AFB, TX. 

Mercury and Silver in Clinic Wastewater Goodfel- 
low AFB, Texas. 

Final rept. 9-12 Jan 89. 

R. D. Binovi. Jul 89, 26p Rept no. AFOEHL-89- 
053EQ00076GIB 


The AFOEHL conducted a wastewater survey to iden- 
tify the high concentrations of mercury in the 
wastewater from the USAF Clinic, Goodfellow AFB TX. 
The sources of mercury were identified. The high 
volume oral evacuation system (HVE), was found to be 
the major contributor to mercury levels in the sewer. 
Material suctioned from teeth restoration are collected 
in a central separator/collection tank. The tank is auto- 
matically cleaned by rinsing it with water once a day. 
The rinsate is flushed to the sewer system. Silver from 
a silver recovery unit processing waste photographic 





fixer was also found in high levels.in-samples. 

ed capsules were found not to be a RCRA 
waste. recommendations were: (1) A finer mesh 
screen should be used in the strainer attached to the 
dental aspirator kit. (2) A gravity separation or filtration 
unit should be installed to remove the mercury from 
the HVE system. (3) A study of the economics of the 
silver recovery process should be conducted. (4) If 
silver recovery continues, a metallic replacement unit 
should be fitted after the electrolytic unit. (5) Samples 
for metals should be obtained carefully. Keywords: 
Wastewater; Hazardous waste management; Priority 
pollutants. (KT) 


006,025 
AD-A212 999/7/GAR PC A03/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Center for Environmental and Hazardous Material 
Studies. 
Adaptation and Resistance of Ecosystems to 
Stress. 


Annual technical rept. no. 1, 1 Aug 88-1 Aug 89. 
J. Cairns, and B. R. Niederlehner. 30 Aug 89, 42p 
AFOSR-TR-89-1244 

Grant AFOSR-88-0263 


This research employs naturally-derived, microbial mi- 
crocosms to evaluate the ability of aquatic communi- 
ties to adapt to stress. A series of laboratory toxicity 
tests have been conducted examining structural and 
functional responses of microbial communities to a se- 
quence of stresses. Tentative conclusions from early 
research suggest that there is no detectable acclima- 
tion at the community level after low level cadmium 
exposure. More severe stress appears to be neces- 
sary to produce detectable increases in tolerance to 
subsequent stress. Acclimation was observed for net 
daily metabolism of communities developed in zinc 
and subsequently exposed to zinc, for gross primary 
production and respiration in communities colonized in 
zinc and then exposed to cadmium, and for species 
richness of communities colonized in zinc and then ex- 
plosed to acidic pH. (AW) 


006,026 
AD-A213 027/6/GAR PC A06/MF A01 


Naval Ocean Systems Center, San Diego, CA. 
in Concentration 


Measurements in Pearl 
- Hawall. Pearl Harbor Case Study. 
Final rept. Apr 86-Jan 88. 
J. G. Grovhoug, P. F. Seligman, R. L. Fransham, S. 
Y. Cola, and M. O. Stallard. Apr 89, 104p Rept no. 
NOSC/TR-1293 


This report summarizes environment butyltin concen- 
trations in marine samples collected from the Peari 
Harbor area during April 1986 through January 1988 
as part of a series of follow-up studies to the baseline 
survey of March to April 1984. Additionally, studies to 
evaluate the loading of tributyltin in Pearl Harbor from 
naval activities were conducted as part of the testing 
and monitoring program mandated by Congress prior 
to approval for fleetwide implementation of tributyitin- 
based antifouling coatings. Analytical results for mono- 
, di, and tri tin concentrations in seawater, sedi- 
ment, and oyster tissue samples are reported with sup- 
porting field collection information. Keywords: Antifoul- 
ing paints; Antifouling coatings; Water pollution. (KT) 


006,027 
DE69015364/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Analysis of Soil Chemistry Data for an EPA (Envi- 
ronmental Protection Agency) Acid Rain Assess- 


ment. 

D. A. Wolf, C. C. Brandt, D. D. Schmoyer, and R. S. 
Turner. 1989, 17p CONF-8908108-1 

Contract AC05-840R21400 

American Statistical Association ay See. 
DC (USA), 9 Aug 1989. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The Direct/Delayed Response Project (DDRP), imple- 
mented by the US Environmental Protection Agency 
(EPA), as "par of the National Acid Precipitation As- 
sessment ram (NAPAP), was designed to project 
the tong-tarm 6 response of selected eastern US water- 
sheds and surface waters to acidic deposition. Specific 
DDRP tasks include (i) to characterize variability of soil 
and other watershed attributes, (ii) to determine which 
of the soil and watershed characteristics are most 
strongly related to surface water chemistry, (iii) to esti- 
mate the relative importance of key watershed proc- 
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classify a sample of watersheds with regard to their 
response time and extrapolate the classification to the 
population of lakes and streams in the region. An over- 
view of the DDRP is presented relating it to other EPA 
studies and describing its implementation. The main 
problems addressed are collinearity and variable se- 
lection in multiple regression when the number of vari- 
ables exceeds the number of observations. 


006,028 
PBS0-106196/GAR PC A03/MF A01 
Montana State Univ., Bozeman. Fisheries Bioassay 


Lab. 

Chronic Toxicity of Ammonia to Rainbow Trout. 

Journal article. 

R. V. Thurston, R. C. Russo, E. L. Meyn, R. J. 

Luedtke, and C. E. Smith. 1 984, 13p EPA/600/J- 

84/425 

Grants EPA-R-800861, EPA-R-803950 

Pub. in Transactions of the American Fisheries Society 

113, p56-73 1984. Sponsored in part by Grant EPA-R- 

a by Environmental Research Lab.- 
luluth, MN. 


The chronic effects of ammonia to rainbow trout 
Salmo gairdneri were studied in a laboratory test con- 
ducted over a 5-year period. Fish were rested at five 
concentrations over the range 0.01-0.07 mg/liter un- 
ionized ammonia: the mean pH of the test water was 
7.7, and the mean temperature was 9.3 C. Parental 
fish were exposed for 11 months, the first filial genera- 
tion (F1) for 4 years, and the second filial generation 
(F2) for 5 months. The parental fish spawned of their 
own volition at all ammonia concentrations tested; 
baskets containing crushed rock served as the spawn- 
ing substrate. The F1 fish did not spawn voluntarily at 
either 3 or 4 years of age, although manual spawning 
of 4-year-old F1 fish produced viable eggs. There was 
no significant correlation between ammonia concen- 
tration and numbers of egg lots spawned, total num- 
bers of eggs produced, numbers of viable eggs, 
growth of progeny, or mortality of parents or progeny in 
any of the generations tested. Blood ammonia con- 
centrations were measured in F1 fish, and proved to 
be positively correlated with ammonia concentrations 
in the rest water. Histopathological lesions were 
common in parental and F1 fish at un-ionized ammonia 
concentrations of 0.04 mg/liter and higher; in F2 fish, 
which incurred a severe protozoan infection (Costa 
sp.), lesions were common at 0.02 mg/liter and higher. 


006,029 

PBS0-106337/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Cambridge. Ralph M. 
Parsons Lab. 

Constancy of Sediment: Water Partition Coeffi- 
cients of Hydrophobic Organic Pollutants. 

Journal article. 

P. M. Gschwend, and S. C. Wu. c1985, 9p EPA/600/ 
J-85/550 

Grant EPA-R-810472 

Pub. in Environmental Science and Technology, v19 
ni p90-96 Jan 85. Sponsored by Environmental Re- 
search Lab., Athens, GA. Office of Research and De- 
velopment. 


If precautions are taken to eliminate or account for 
nonsettling (or nonfilterable) microparticles or organic 
macromolecules that remain in the aqueous phase 
during laboratory sorption tests, the observed partition 
coefficients (Kp or Koc) for a group of model hydro- 
phobic organic compounds (PCBs) are found to 
remain constant over a wide range of solid-to-solution 
ratios. Further, the partition coefficients for either sorp- 
tive uptake or desorptive release are indistinguishable 
and confirm the reversible nature of hydrophobic sorp- 
tion. It is proposed that descriptions of the ‘speciation’ 
of hydrophobic compounds in natural waters should in- 
clude not only dissolved and sorbed-to-sediment frac- 
tions but also a component sorbed to nonsettling mi- 
croparticles or organic macromolecules. 


006,030 

PBS0-116096/GAR PC A03/MF A01 
Environmental Research Lab.-Duluth, MN. 

Sediment Toxicity Assessment through Evaluation 
of the Toxicity of Interstitial Water. 

G. Ankley. 1989, 30p EPA/600/D-89/173 

Pub. in iment Classification Methods Compendi- 
um, p1-24. 


The interstitial water toxicity approach is a multiphase 
procedure for ——. sediment toxicity using inter- 
Stitial (i.e., pore) water. The use of pore water for sedi- 
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ment toxicity assessment was based on the strong 
correlations between contaminant concentrations in 
pore water and toxicity (and/or bioaccumulation) of 
sediment-associated contaminants by benthic ma- 
croinvertebrates. The approach combines the quanti- 
tation of pore water toxicity with toxicity identification 
evaluation (TIE) procedures to identify and quantify 
chemical co: nts responsible for sediment toxici- 
ty. TIE involves recently developed procedures for the 
identification of toxic compounds in aqueous samples 
containing complex mixtures of chemicals. In the inter- 
Stitial water toxicity method, TIE procedures are imple- 
mented in three phases to characterize pore water tox- 
icity, identify the suspected toxicant, and confirm toxi- 
cant identification. 


006,031 


PB90-116971/GAR PC A11/MF A02 

pemeccnge od Engineering and Sciences Co., Inc., Las 
egas, N 

Direct/Dela ony Response Project: Quality Assur- 

ance Plan for Preparation and Analysis of Soils 

po the Mid-Appalachian Region of the United 

es. 

M. L. Papp, R. D. Van Remortel, C. J. Palmer, G. E. 

Byers, and B. A. Schumacher. Oct 89, 250p EPA/ 

600/4-89/031 

Contract EPA-68-03-3249 

Sponsored by Environmental Monitoring Systems 

Lab., Las Vegas, NV. 


The Direct/Delayed Response Project is designed to 
address the concern over potential acidification of sur- 
face waters by atmospheric sulfur deposition within the 
United States. The Mid-Appalachian Soil Survey is 
being conducted as a synoptic physical and chemical 
survey to characterize a statistical sampling of water- 
sheds in a region of the United States believed to be 
susceptible to the effects of acidic deposition. The 
survey has benefitted from information gained during 
two previous, similar surveys. The documentation ad- 
dresses the design and implementation of a quality as- 
surance program and the verification of the analytical 
data base for the Mid-Appalachian Soil Survey. It is ad- 
dressed primarily to the users of the data base who will 
be analyzing the data and making various assess- 
ments and conclusions relating to the effects of acidic 
deposition on the soils of the Mid-Appalachian region, 
the third and final region characterized during the 
project. Data quality is assessed by addressing detect- 
ability, precision, accuracy, representativeness, com- 
pleteness, and comparability of the data. 
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PB90-117201/GAR PC A03/MF A01 
New Mexico Inst. of Mining and Technology, Socorro. 
Dept. of Geoscience. 

Solutions sernsoehang Westonn Transport in a 
Leaky Aquifer Receivi lastewater Injection. 
Journal article. 

C. S. Chen. c1989, 14p EPA/600/J-89/102 

Grant EPA-R-813529 

Pub. in Water Resources Research, v25 n1 p61-72 
Jan 89. Sponsored by Robert S. Kerr Environmental 
Research Lab., Ada, OK. 


A mathematical model amenable to analytical solution 
techniques is developed for the investigation of con- 
taminant transport from an injection well into a leaky 
aquifer system, which comprises a pumped and an un- 
pumped aquifer connected to each other by an aqui- 
tard. A steady state groundwater flow field is assumed, 
where the injected fluids move horizontally in the 
pumped aquifer and vertically in the aquitard. The un- 
pumped aquifer is assumed to remain in hydrostatic 
condition due to its large transmissivity. Descriptions of 
groundwater velocities are based on appropriate leaky 
aquifer well hydraulics. In general, the modeling ap- 
proach neglecting longitudinal dispersion in the 
pumped aquifer and lateral dispersion in the aquitard 
does not introduce significant error to the modelling 
results, as shown by the good agreement between nu- 
merical solutions and the solutions of the proposed 
Uo) (Copyright (c) 1989 American Geophysical 
nion. 
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PB90-117219/GAR PC A02/MF A01 
Oklahoma Univ., Norman. Dept. of Botany and Micro- 
biology. 
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E. + and J. M. Suflita. c1989, 7p EPA/600/J- 
89/1 

Pub. in Environmental Science and Technology, v23 
n7 p848-852 Jul 89. Sponsored by Robert S. Kerr Envi- 
ronmental Research Lab., Ada, OK. 


Chloroaniline-based compounds are widely used 
chemicals and important contaminants of aquatic and 
terrestrial environments. The authors have found that 
a ot Hhirha in - 


biologically dehalogena' 
polluted aquifers when methanogenic, but not sulfate- 
reducing conditions prevail. The 
i by protons in a series of reductive steps cata- 
by microorganisms. The sequential release of 
halogens from the para and ortho position of 2,3,4,5- 
tetrachloroaniline (2,3,4,5-tetraCA) resulted in the for- 
mation of 2,3,5-trichloroaniline (2,3,5-triCA) and even- 
tually 3,5-dichloroaniline (3,5-diCA). Similarly, when 
3,4-diCA was used as a parent substrate, it was trans- 
formed to 3-chloro-aniline (3-CA). Metabolites and end 
were identified by their chromatographic mo- 
ility and their mass spectral fragmentation pattern. 
The reaction helps suggest novel bioremediation ap- 
proaches for aquifers and other environments con- 
taminated with these chemicals. (Copyright (c) 1989 
American Chemical Society.) 


006,034 
PB90-119637/GAR PC A03/MF A01 
Vermont Water Resources Research Center, Burling- 


ton. 

Fiscal Year 1988 ram Report: Vermont Water 
Resources Research x 

A. W. Mcintosh. Jul 89, 32p USGS/G-1594-01 

Grant Di-14-08-0001-G-1594 

See also PB89-244769. Sponsored by Geological 
Surve,, Reston, VA. Water Resources Div. 


Both surface and groundwater issues were addressed 
in the FY88 Vermont Water Resources Research 
Center program. Two projects focused on ground 
water, with one assessing techniques for reducing ni- 
trate contamination in agricultural areas and a second 
comparing techniques for monitoring microbial con- 
tamination. A third project consi the role of acid 
deposition in the fate of aluminum in soils and water, 
while the final effort focused on the relationship be- 
tween phosphorus and stream algal communities. In- 
formation transfer activities included a workshop on 
Lake Champlain issues. 


006,035 

PB90-119652/GAR PC A03/MF A01 
Kansas Water Resources Research Inst., Manhattan. 
Fiscal Year 1988 Program Report: Kansas Water 
Resources Research Institute. 

H. S. Jacobs. May 89, 29p USGS/G-1563-01 

Grant DI-14 1-G-1563 

See also PB89-155600. Sponsored by Geological 
Survey, Reston, VA. Water Resources Div. 


The FY 1988 KWRRI research projects addressed pri- 
orities in integrated aquifer analysis, water quality, river 
basin management and stream-aquifer interaction. 
Projects in integrated aquifer analysis and stream-aq- 
uifer analysis included: Stream Floodwave Propaga- 
tion through the Great Bend Alluvial Aquifer: A Signifi- 
cant Recharge and Stream-Aquifer Mechanism; and 
Hydrogeology of the Dakota Aquifer in Western 
Kansas. Aquifer characterization is a major objective 
of the two studies. Development of Empirical Models 
for the Effects of Cadmium, Lead, oe and 
Zinc on Resident Biota in the Short Creek-Empire Lake 
Aquatic System. The study, Management of the 
Kansas River Basin: A Systems Approach, applied the 
optimization model developed in a previous study to 
six additional reservoirs. 


006,036 

PB90-119660/GAR PC A03/MF A01 

Fiscal Year 1968 Program Report: Kentucky Water 
ear im Report: Ken later 

Resources Research institute (Revised). 

B. J. Barfield, and D. T. Kao. Sep 89, 3i1p USGS/G- 

1564/01 

Grant DI-14-08-0001-G-1564 

See also PB88-128103. Sponsored by Geological 

Survey, Reston, VA. Water Resources Div. 


The Annual Report of the Kentucky Water Resources 
Research institute for Fiscal Year 1988 describes the 
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ich-are-as follows: Project 02, ‘Metal 
Speciation and Immobilization Reactions Affecting the 
True Efficiency of Artificial Wetlands to Treat Acid 
Mine Drainage,’ Project 03, ‘Effects of Aromatic Con- 
centration on Methane Fermentation,’ Project 04, 
‘Modeling Mass Transport in Aquifers,’ Project 05, ‘Re- 
gionalization of Flood Data Using Probability Distribu- 
tions and Their Parameters’. 


006,037 
PBS0-119736/GAR PC A15/MF A02 
Utah Water Research Lab., Logan. 
Evaluation and Modeling of Volatile inic Vapor 
Transport in the Unsaturated Zone for Groundwat- 
er Quality Protection. 
Final rept. 
R. R. Dupont, W. J. Doucette, R. Gan, and J. D. 

. 20 Oct 89, 331p USGS/G-1279 
Grant DI-14-08-0001-G-1279 
Sponsored by Geological Survey, Reston, VA. Water 
Resources Div. 


The effects of hydraulic and temperature gradients on 
the emissions of hazardous organic vapors from soil 
systems were evaluated under a variety of initial and 
boundary conditions. To provide necessary environ- 
mental fate input data for transport modeling, laborato- 
ry investigations were undertaken to evaluate the ef- 
fects of temperature on soil liquid transport coeffi- 
cients and multiphase soil distribution constants. Dis- 
tribution coefficient determinations were evaluated 
using multiphase versus two-phase, and single compo- 
nent versus multicomponent systems, and the feasibil- 
ity and accuracy of computational methods for esti- 
mating multiphase/multicomponent distribution coeffi- 
cients was investigated. The vapor diffusions coeffi- 
cients of three soils were determined as a function of 
bulk density, liquid content and vapor composition. 
Partition coefficients determined for ten volatile com- 
pounds introduced individually into batch equilibrium 
reactors were statistically equivalent to those deter- 
mined when introduced as a mixture of ten com- 
pounds; linear isotherms adequately described these 
distribution relationships over the range of volatile or- 
ganic chemical concentrations examined in the study. 


006,038 

PBS0-120320/GAR PC A05/MF A01 
Minerals Management Service, Herndon, VA. Atlantic 
OCS Region. 

Regional Studies Pian Fiscal Year 1990: Final 
Report, Atiantic Outer Continental Shelf. 

1989, 92p OCS/MMS-89/0075 

See also PB89-110290. 


Each fiscal year the four Regions of the Minerals Man- 
agement Service, (MMS) rtment of the Interior 
prepare a studies plan. The purpose of the document 
is to present the final Atlantic Outer Continental Shelf 
(OCS) Regional Studies Plan for FY 1990. Each study 
has a write-up describing the objective, methods and 
usefulness of the study results to offshore leasing on 
the Atlantic OCS. Not every study in the plan may be 
funded. The 5-Year OCS Leasing Plan has been used 
along with the criteria in Section II of the studies plan, 
to rank these studies. Included within the document 
are the comments and recommendations made by the 
MMS, Atlantic OCS Region staff from the Environmen- 
tal Studies and Leasing Section and Environmental 
Assessment Section, as well as six members of the 
three Atlantic Regional Technical Working Groups at 
the Environmental Studies Working Session meeting 
in May 1988. 


006,039 
PB90-120478/GAR PC A12/MF A02 
Dames and Moore, Seattle, WA. 

Effects of Petroleum Contaminated Waterways on 
Migratory Behavior of Adult Pink Salmon. 

Final rept. 1987-89. 

D. J. Martin, C. J. Whitmus, A. E. Nevissi, J. M. Cox, 
and L. A. Brocklehurst. Sep 89, 258p 

Contract ABNC-8-00012 

Prepared in cooperation with Pacific Environmental 
Technologies, Inc., Edmonds, WA., and Washington 
Univ., Seattle. Lab. of Radiation Ecology. Sponsored 
by National Ocean Service, Anchorage, AK. Ocean 
Assessments Div., and Minerals Management Service, 
Anchorage, AK. Alaska Outer Continental Shelf Office. 


The report describes the effect of oil-contaminated 
water on the migratory behavior of adult pink salmon. 
Salmon behavior with and without oil contamination 
was examined during migration through Jakalof Bay in 
Alaska. Behavioral responses were measured in hori- 


zontal and vertical movement patterns, swimming 
speed, and duration-of-return to the home stream. 
Three control and three treatment experiments were 
conducted. The treatment group was e: to a so- 
lution of aromatic hyd ns, similar in composition 
to Prudhoe Bay crude oil, which was injected into Jaka- 
lof , midway between a salmon holding pen and Ja- 
kalof Creek, a migratory stream. The study found that 
(1) migrating salmon do not appear to avoid oil-con- 
taminated water with hydrocarbon concentrations at 
levels of 1 to 10 ppb, but do experience disorientation; 
(2) disorientation behaviors include searching and 

tive rheotaxis (retreat); (3) disorientation tempo- 
rarily disrupts migration, but salmon eventually return 
to the home stream. These findings suggest that, even 
at concentrations too low to cause tainting or mortality, 
salmon exposed to hydrocarbons during migration re- 
treat to re-establish orientation. 
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PB90-122714/GAR PC A03/MF A01 
North Carolina Div. of Marine Fisheries, Morehead 


City. 

Species Profiles: Life Histories and Environmental 
Requirements of Coastal Fishes and Invertebrates 
(Mid-Atlantic): Weakfish. 

L. P. Mercer. Aug 89, 25p BIOLOGICAL-82(11.109) 
Sponsored by National Wetlands Research Center, 
Slidell, LA., and Army Engineer Waterways Experiment 
Station, Vicksburg, MS. 


Species profiles are literature summaries of the taxon- 
omy, morphology, range, life history, and environmen- 
tal requirements of coastal aquatic species. They are 
designed to assist in environmental impact assess- 
ment. Weakfish are one of the most abundant fishes in 
the estuarine and nearshore waters of the Atlantic 
coast. Weakfish mature at age | throughout their range 
and spawning takes place in coastal and estuarine 
waters from March to September. Juveniles utilize the 
deeper areas within estuaries as nursery grounds, mi- 
grate from high to low salinity areas throughout the 
summer, return to high salinity areas in fall, and most 
leave the ome | late fall. Weakfish are an impor- 
tant recreational and commercial species in the Mid- 
Atlantic. Weakfish feed predominantly on mysid 
shrimp and anchovies as juveniles, and on clupeids 
and anchovies as adults. Juvenile weakfish have been 
found over a wider salinity range (0.1-31.7 ppt) than 
adults (6.6-32.3 ppt). 


006,041 


PB90-124454/GAR PC A03/MF A01 
Arizona Water Resources Research Center, Tucson. 
Fiscal Year 1988 ao Report (Arizona Water 
Resources Research Center). 

W. B. Lord. Jul 89, 46p USGS/G-1548-01 

Grant DI-14-08-0001-G-1548 

Sponsored by Geological Survey, Reston, VA. Water 
Resources Div. 


The r describes the institute’s fiscal year 1988 
Water Resources Research Act, Section 104 program 
activities. The research projects summarized in the 
report addressed the following critical water issues in 
Arizona: Water conservation (projects 03 and 06), 
water quality (project 05), and water management 
(projects 02, 04, and 07). Project 03 is developing salt- 
tolerant strains of alfalfa capable of germinating, 
emerging, and establishing when brackish water is 
used for irrigation. Project 06 developed efficient nurs- 
ery production schemes for new desert plant ies; 
Project 05 provides a systematic data base of radon 
gas in domestic water of the Tucson area. Project 02 is 
designed to identify the conjunctive and integrated 
water management option for the Phoenix Active Man- 
agement Area which maximizes total benefits from all 
sources of water less total costs of groundwater over- 
draft, enforcement of water rights, and opportunity 
costs. 


General 
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AD-A213 000/3/GAR PC AO5/MF A01 
“ae Research and Engineering Lab., Hano- 
ver, NH. 





Development of an Ana 
termination of Explosiv 

Collaborative Test Results and Final 
Evaluation. 

C. F. Bauer, T. F. Jenkins, S. M. Koza, P. W. 
Schumacher, and P. H. Miyares. May 89, 89p 
CRREL-89-9, CETHA-TE-CR-89079 


A collaborative test of a method for the determination 
of nitroaromatic and nitramine explosives in soil was 
conducted at eight laboratories. The method involves 
extraction of a 2.00-g-portion of soil with 10.0 mL of 
acetonitrile in a sonic bath, dilution of 5.00 mL of soil 
extract with 5.00 mL of aqueous CaCl2, filtration and 
determination by RP-HPLC-UV at 254nm. Certified re- 
porting limits (CRLs) and method detection limits 
(MDLs) were obtained for HMX, RDX, TNT and ten 
other analytes. Values ranged from 0.07 to 2.15 
microg/g for the CRLs and from 0.03 to 1.27 microg/g 
for the MDLs. The collaborative test was conducted 
under the auspices of the Association of Official Ana- 
lytical Chemists. The analytes (HMX, RDX, TNB, DNB, 
tetryl, TNT and 2,4-DNT) were measured in eight-field- 
contaminated soils and eight spiked standard matrix 
soils. Both sets of eight consisted of four individual 
samples in duplicate. Concentrations ranged from the 
limits of detection to nearly 1000 microg/g. The results 
were evaluated by means of analysis of variance and 
regression analysis with and without the inclusion of 
data identified as outliers. Keywords: Chemical analy- 
sis; Collaborative tests; Explosives; Soils; Soil con- 
tamination; Soil extraction; Calcium chloride. (KT) 


006,043 

AD-A213 045/8/GAR PC A04/MF A01 
iy ame Research and Engineering Lab., Hano- 
ver, 5 

Development of an Analytical Method for the De- 
termination of Explosive Residues in Soil. Part 2. 
Additional Development and yg Testing. 
T. F. Jenkins, P. W. Schumacher, M. E. Walsh, and 
C. F. Bauer. Jul 88, 569 CRREL-88-8, AMXTH-TE- 
CR-87138 

See also Part 3, AD-A213 000. 


The analytical method for determination of explosive 
residues in soil developed by Jenkins and Walsh 
(1987) was tested and modified to improve its usability. 
The major modification is the use of an aqueous CaCi2 
solution to achieve flocculation and settling of sus- 
pended particulates prior to filtration. Ruggedness 
testing demonstrated that the method is not sensitive 
to minor modifications in analytical protocol. Specific 
studies indicated that the following had negligible ef- 
fects on determined soil concentrations: the degree of 
grinding prior to extraction with acetonitrile, the ratio of 
soil mass to extraction solvent volume, the kind of 
mixing (vortex mixing or manual shaking) used prior to 
ultrasonic bath extraction, the concentrations of CaCi2 
used for flocculation, the length of time allowed after 
flocculation before samples were filtered, and the 
number of samples processed simultaneously in the 
ultrasonic bat. Specific studies were conducted to de- 
termine how long stock and working standards and soil 
extracts were stable. The combined analyte stock so- 
lution is good for at least a year, and the combined 
working standard is good for at least 28 days. Results 
indicated that soil extracts can be held for at least two 
months before being analyzed without measurable an- 
alyte loss. Care needs to be taken to ensure that air 
drying is not conducted in direct sunlight; otherwise 
losses of TNT will result. The authors recommend a 
full collaborative test of the method to define perform- 
ance characteristics in everyday use. Keywords: 
nen analysis; Explosives; Soils; Soil contamina- 
n. 


006,044 
DE89016209/GAR PC A05/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

INEL (Idaho National Engineering Laboratory) 
Contract Compliance Screening Program Techni- 
cal Documentation. Volume 1. 

J. P. Shea, and D. H. Van Haaften. May 89, 82p 
EGG-SSRE-8506 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The Contract Compliance Screening (CCS) Program is 
part of a dBASE III Plus data management system de- 
veloped by the Idaho National Engineering Laboratory 
(INEL) to manage chemical analysis data generated 
during environmental monitoring programs. This docu- 


lytical_-Method-_for the De-_— 
e Residues in Soil. Part 3. 
Performa 
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ment describes the automated version of the CCS pro- 
cedures for chemical data produced under the Envi- 
ronmental Protection Agency (EPA) Contract Labora- 
tory Program (CLP) according to the 7/87 Statement 
of Work for Inorganics, and the 10/86 Statement of 
Work for Organics. The CCS program was developed 
to provide a fast, efficient means of screening the quai- 
ity of chemical analysis of samples according 1 the the 
CLP and the EPA’s CCS procedures. The 

gram provides a preliminary assessment of the vo A aan 
cy and completeness of the data package. The output 
highlights data package deficiencies and serves as a 
filter and focusing mechanism for subsequent compre- 
hensive data package quality assessment. 
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PB90-116963/GAR PC A03/MF A01 
 -rcncas Monitoring Systems Lab., Las Vegas, 


alain of High Performance Liquid Chroma- 

— Specteunetry to Environmental 
nal 

Rept. for 1 Oct 88-31 May 89. 

L. D. Betowski, and T. L. Jones. Oct 89, 47p EPA/ 

600/4-89/033 


High performance liquid chromatography (HPLC) cou- 
pled with mass spectrometry (MS) is described for the 
analysis of samples for environmental pollutants. 
During the course of the work different techniques 
were used to increase both the sensitivity and specific- 
ity of HPLC/MS. These included the utilization of two 
different interfaces for the mass spectrometer, the 
thermospray and the particle beam systems. Refine- 
ments to the thermospray system were made with the 
use of a wire-repeller to enhance sensitivity and also to 
increase the structural information obtained from mass 
spectra. The operation of the instrument in the dis- 
charge negative ionization mode further increased the 
specificity of these techniques as did the use of a triple 
quadrupole mass spectrometer in the HPLC/MS 
system. Two different sets of compounds were used in 
the study. Organic dyes were used to test the improve- 
ments in the system. Since work was performed with 
dyes previously and since dye compounds encompass 
a variety of structural functionalities, the dyes made 
good test compounds. Chlorinated herbicides were 
Studied in an effort to analyze for these compounds 
directly without having to prepare derivatives before 
separation. 


006,046 


PB90-123035/GAR PC A19/MF A03 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Non-Waste Technology. Volume 1. 

Symposium paper. 

M. Korhonen. c1989, 446p VTT/SYMPOSIUM-102, 
ISBN-951-38-3465-4 

See also Volume 2, PB90-123043. Presented at a 
eae held in Espoo (Finland) on June 20-23, 


Contents: Opening addresses; Resource manage- 
ment; Renewable resources; Systems analysis; Novel 
process technology; Biotechnical applications; New 
separation techniques; Non-waste processes in the 
pulp industry. 
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PB90-123969 Not available NTIS 

National Inst. of Standards and Technology (NML), 

Gaithersburg, MD. Organic Analytical Research Div. 

—— in Environmental Specimen Banking. 
inal rept. 

S. A. Wise, B. J. Koster, R. M. Parris, M. M. Schantz, 

and S. F. Stone. 1989, 16p 

Pub. in International Jni. of Environmental Analytical 

Chemistry 37, p91-106 1989. 


For the past 10 years, the National Institute of Stand- 
ards and Technology has been involved in environ- 
mental specimen banking activities. These activities 
have resulted in the development of collection, stor- 
age, processing, and analysis procedures for long- 
term archiving of a variety of environmental specimens 
including human liver, fish muscle and liver, oysters, 
mussels, sediment, and seal tissues. In the paper, the 
authors describe some of the experiences and results 
from these efforts as related to environmental trend 
monitoring and the potential value of a specimen bank 
for future retrospective analyses. 
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See eee 
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Management 


006,048 

PB90-119819/GAR PC A03/MF A01 
Shifflet (D.K.) and Associates Ltd., McLean, VA. 
Evaluation of NCl’s (National Cancer institute’s) 
Cancer Communications Program. 

Technical rept. (Final). 

D. K. Shifflet. Jun 89, 13p NCI-84-401 

Contract PHS-CO-54059 

Sponsored by National Cancer Inst., Bethesda, MD. 
Office of Cancer Communications. 


The contract was designed to plan and implement 
evaluation of the Office of Cancer Communications’ 
programs and products, in particular the National 
Cancer Education Program. Techniques included 
survey research, media research studies, and forma- 
tive process and summative evaluation. A Master Eval- 
uation Plan (MEP) was developed. The results of the 
tasks performed under the contract will be used by the 
Office of Cancer Communications for guiding overall 
policy and program management. 
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006,049 
PB90-112970/GAR PC A99/MF E04 
National Center for Health Services Research and 
Health Care Technology Assessment, Rockville, MD. 
National Medical Expenditure Survey: Public Use 
Tape 3, Round 1. Household Survey Population 
Characteristics/Home Health Provider Data. 
EBCDIC File Documentation, 1987. 
py 763p NCHSR-89-11, NCHSR/DF/MT-90/ 

1 
For system on magnetic tape, see PB90-500224. 


The Household Survey Com 7 ey of the 1987 Na- 
tional Medical Expenditure Survey (NMES) was de- 
signed to yield nenonal estimates of the use of and 
expenditures for care by the civilian, noninstitutiona- 
lized population of the United States. Documentation 
provided in hard copy includes a description of NMES, 
questionnaires, and technical information on sample 
design, weights, and variance estimation. 


006,050 

PB90-115593/GAR PC A15/MF A02 
National Center for Health Statistics, Hyattsville, MD. 
Vital Statistics Mortality Data, Multiple Cause of 
Death Detail for ICD-9, 1987 Data. Public Use Data 
Tape Documentation. 

Sep 89, 332p NCHS/DF/MT-90/005A 

For system on magnetic tape, see PB90-500448. 


Vital statistics data relating to mortality provide demo- 
= underlying and multiple cause-of-death data 

deaths occurring during the calendar year. The 
data are based on information abstracted from all 
death certificates filed in vital statistics offices of each 
State and the District of Columbia. Death is defined as 
the permanent disappearance of any evidence of life 
at any time after live birth, therefore, data relating to 
fetal deaths are not included in the data. Demographic 
data include variables such as date of death, age, 
race, sex and geographic area. Underlying and multi- 
ple cause-of-death data have been coded to the 
causes shown in the Ninth Revision of the Internation- 
al Classification of Diseases. Death and infant mortali- 
ty rates and/or denominators required to derive such 
rates are not on the tapes. 
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PB90-500224/GAR CP T03 
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National Center for Health Servi 
Health Care Technology Assessment, Rockville, MD. 


Survey Population Characterietios/Home Provide 
pay he = Pro 
Data, 1(EBCDIC Files) 1987. 

Data file. 

P. F. Short, oy L. Manuel. 1987, mag tape NCHSR/ 
DF/MT-90/00 


See also PBa9-178461, PB88-197207, and PB85- 
246635. 


price at 6250 ng mode density, 
ucts. Price includes 2 ne Taha PB90-112970. 


fad power Nee Ang nent of the 1987 Na- 
tional Medical rvey (NMES) was de- 
Signed to Wold national estimate of the use of and 
expenditures for care by the civilian, noninstitutiona- 
lized population of the United States. The public use 
data set consists of two data files derived from Round 
1 (R1) of the NMES Household Survey and contains 
data on the 36,409 eligible to be R1 respond- 
ents in the NMES. File 1, the R1 Person File, contains 
one record for each sampled person and includes data 

on demographic characteristics, health insurance, em- 
ployment status, and health status indicators relating 
to long-term care (ADL and IADL difficulties, mobility, 
continence, and related items). File 2, the Ri Home 
Health Provider File, — one record for each 
home health care “t >on een a —- * : 
sampled luring month preceding 
interview. Data on the type of and workplace, 
relationship to person, and type of home heaith serv- 
ice rendered are included on the file. Home Health 
Provider records can be linked to records in the Person 
file, and weights which must be used to generate na- 
tionally representative person-level estimates are pro- 
vided on both files. 


006,052 

PBS0-500232/GAR CP T03 
National Center for Health Services Research and 
Health Care Technology Assessment, ee MD. 
National Medical Expenditure Surve' 


Date b Population Characteristics/ 4. aus 
ay jound 1 (SAS Files) 1987. 
le. 


P. E. Short, oy L. Manuel. 1987, mag tape NCHSR/ 
DF/MT-90/00 

peo _ pB89-178487, PB88-197181, and PB85- 

19. 

Source tape is in the EBCDIC character set. This re- 
stricts preparation to 9 track, one-half inch tape only. 
Identify recording mode by specifying density only. For 
price at 6250 bpi density, call NTIS Computer Prod- 
ucts. Price includes documentation, PB90-112988. 


The Household Survey Component of the 1987 Na- 
tional Medical Expenditure Survey (NMES) was de- 
signed to yield national estimates of the use of and 
expenditures for care by the civilian, noninstitutiona- 
lized population of the United States. The public use 
data set consists of two data files derived from Round 
1 (R1) of the NMES Household Survey and contains 
data on the 36,409 persons eligible to be R1 respond- 
ents in the NMES. File 1, the R1 Person File, contains 
one record for each sampled person and includes data 
on demographic characteristics, health insurance, em- 

status, and health status indicators relating 
to long-term care (ADL and IADL difficulties, mobility, 
continence, and related items). File 2, the R1 Home 
Health Provider File, contains one record for each 
home health care provider who provided a service to a 
sampled person during the month preceding the R1 
interview. Data on the type of provider and workplace, 
relationship to person, and type of home health serv- 
ice rendered are included on the file. Home Health 
Provider records can be linked to records in the Person 
file, and weights which must be used to generate na- 
tionally representative person-level estimates are pro- 
vided on both files. 


006,053 
PBS0-500448/GAR CP T99 
National Center for Health Statistics, Hyattsville, MD. 
Vital Statistics Mortality Data, Multiple Cause of 
Death Detail, 1987. 
my 3 file. 

H. Rosenberg, and J. D. Farrell. 1987, mag tape 
NCHS/DF/MT-90/005 
oe = PB89-121461, PB87-235057, and PB87- 
Source tape is in the EBCDIC character set. This re- 
stricts preparation to 9 track, one-half inch tape only. 
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price at 6250 bpi density, call NTIS Computer Prod- 
ucts. Price includes documentation, PB90-1 15593. 


Vital statistics data relating to mortality provide demo- 
- underlying and multiple come chdnas data 

deaths commie during the calendar year. The 
data are based on information abstracted from all 
death certificates filed in vital statistics offices of each 
State and the District of Columbia. Death is defined as 
the permanent disappearance of any evidence of life 
at any time after live birth, therefore, data relating to 
fetal deaths are not included in the data. De’ raphic 
data include variables such as date of death, age, 
race, sex and geographic area. Underlying cause-of- 
death data and multiple cause-of-death data have 
been coded to the causes shown in the Ninth Revision 
of the International Classification of Diseases. Death 
and infant mortality rates and/or denominators re- 
quired to derive such rates are not on the tapes. 
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PB90-120361/GAR PC A08/MF A01 
Health Care Financing Administration, Baltimore, MD. 
Bureau of Data Management and Strategy. 

; 1989 Data Users Conference. Held in 
Baltimore, ind on June 13-15, 1989. 
Sep 89, 174p HCFA/PUB-03293 


The report contains the proceedings of the first Health 
Care mange | Administration’s (HCFA) Data Users 
Conference, which was sponsored by the Bureau of 
Data Management and Strategy, on June 13-15, 1989. 
The Conference was developed as a result of the in- 
creasing awareness of, and interest in, the availability 
and use of HCFA data for all types of studies including 
effectiveness, quality of care, epidemiologic, and eco- 
nomic. The goals of the Conference were iene an 
overview of the type of Medicare and Medicaid data 
that is available in HCFA and to share experiences in 
using HCFA data to study the effectiveness of the 
health care delivery system. 


Health Care Needs & Demands 
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AD-A212 997/1/GAR PC A03/MF A01 
Naval Health Research Center, San Diego, CA. 
Determinants of the tion of Health Care 
Aboard Ships with Women Assigned. 

Interim rept. 

D. S. Nice, and S. M. Hilton. 7 Jun 89, 17p Rept no. 
NHRC-89-23 


The purpose of this study was to identify the potential 
determinants and distribution of shipboard patient del- 
egation decisions. During a one-month period, physi- 
cians aboard five U.S. Navy ships provided an esti- 
mate of the minimum level of health care provider re- 
quired to diagnose/treat each case which presented at 
sickcall (N-2,725). On a case-by-case basis, the physi- 
cians indicated the following potential distribution of 
patient delegation: consultation (1.4%), medical officer 
(18.6%), physician  assistant/nurse _ practitioner 
(8.7%), corpsman with additional OB/GYN training 
(2.2%), and corpsman (69.2%). The patient’s diagno- 
sis was the best predictor of the indicated level of 
health care required. Medical officers were most likely 
to see patients with potentially serious or difficult diag- 
noses, including mental disorders. Patient characteris- 
tics such as sex and paygrade were not significantly 
related to the potential delegation decision. The data 
clearly document the importance of hospital corpsmen 
in the delivery of health care services aboard ship and 
support a strong broad-based clinical training program. 
Keywords: Navy medicine; Women; Shipboard health 
care delivery; Patient delegation; Physician assistant. 
Hospital corpsman. (SDW) 
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PB90-116666/GAR PC AO5/MF A01 
Office of Technology Assessment, Washington, DC. 


Adolescent Health insurance Status: Analyses of 
Trends in Coverage and Preliminary Estimates of 
the Effects of an Employer Mandate and Medicaid 
Expansion. 

Background paper. 

R. Kronick, K. T. Davis, and C. A. Guntow. Jul 89, 
82p OTA-BP-H-56 

Also available from Supt. of Docs. Errata sheet includ- 
ed. Prepared in cooperation with Carnegie Corp. of 
New York, and California Univ., San Diego, La Jolla. 


The Background Paper addresses one important bar- 
rier to adolescents’ access to health care: lack of 
health insurance coverage. This is OTA’s first publica- 
tion in response to a request for an assessment of ad- 
olescent health. The paper examines the health insur- 
ance status of adolescents, a age 10 to 18 years, and 
addresses these questions: How many adolescents 
are without health coverage and why are some adoles- 
cents insured and others not; Has the number of unin- 
sured adolescents changed over time; If so, why has 
the change occurred; and How many adolescents 
would be affected by three potential approaches to re- 
ducing the number of uninsured: a mandate that em- 
ployers provide health insurance to their workers (and 
their dependents); an expansion of the Medicaid pro- 
gram; or a combination of the two. 


Health-Related Costs 


006,057 

PB89-955900/GAR Standing Order 
Health Care Financing Administration, Baltimore, MD. 
Provider Reimbursement Manual. Part 2 (Provider 
Cost po veny I Forms and Instructions. Form 
HCFA-2552-89, Hospitals and Hospital Health Care 
Complexes). 

Irregular repts. 

Oct 89, open series HCFA/PUB-15-2-X 

Paper copy available on Standing Order, Deposit Ac- 
count required. North American Continent price based 
on page count of individual documents; all others write 
for quote. Single copies also available. Basic report 
available as PB89-955999. 


The chapter contains instructions on how to complete 
the cost report Form HCFA-2552-89 to be filed by hos- 
pitals and hospital health care complexes with cost re- 
porting periods beginning on or after January 1, 1989. 


006,058 

PB89-955999/GAR Standing Order 
Health Care Financing Administration, Baltimore, MD. 
Provider Reimbursement Manual Part 2. Provider 
Cost Reporting Forms and Instructions (Hospital). 
HCFA/PUB-15-2-X through Rev. 1. 

Irregular repts. (Manual). 

Oct 89, open series HCFA/PUB-15-2-X-1989 
Revisions to the basic report available on Standing 
Order as PB89-955900. 


The chapter contains instructions on how to complete 
the cost report Form HCFA-2552-89 to be filed by hos- 
pitals and hospital health care complexes with cost re- 
porting periods beginning on or after January 1, 1989. 


006,059 

PB90-120353/GAR PC A17/MF A03 
New York State Dept. of Social Services, Albany. 
Physician Reimbursement and Continuing Care 
Under Medicaid: A Demonstration (The Children’s 
Medicaid Program). 

Final rept. Sep 81-Dec 86. 

S. Davidson, G. Fleming, M. Hohlen, L. Manheim, 
and B. K. Shapiro. Jul 89, 398p 

Grant HCFA-11-98052 

Sponsored by Health Care Financing Administration, 
Baltimore, MD. Office of Research and Demonstra- 
tions. 


A demonstration to test the effects of case manage- 
ment on utilization and expenditures for children cov- 
ered by Medicaid was conducted between July 1, 1983 
and December 31, 1985 in Suffolk County, New York. 
Physicians and children =: for Aid to Families with 
Dependent Children (AFDC) in the demonstration 
areas were asked to enroll in the Children’s Medicaid 
Program (CMP). Physicians were randomly assigned 
to one of two case management payment groups: a 
capitation group that received fixed monthly payments 





for all primary care and was at risk forthe 
ferred services or a fee-for-service group that received 
higher visit fees than under the regular Medicaid pro- 
ram but was not at financial risk for referred services. 
‘oximately 80 s and 4000 children were 
enrolled. The program was jointly funded by the John 
A. Hartford Foundation of New York and the Health 
Care Financing Administration. Benefits derived from 
the CMP incl : its acceptability to primary care phy- 
sicians; its ability to increase —- access to primary 
care physicians; and higher Medicaid beneficiary satis- 
faction with the care received under the CMP. 


006,060 


PB90-122466/GAR PC A09/MF A01 
Sg for Health Economics Research, Needham, 
Geographic Variation in Surgical Fees. 

Final rept. 

J. B. Mitchell, and S. M. Davidson. May 89, 179p 
Grant HCFA-17-98999 

See also PB88-220678. Sponsored 
nancing Administration, Baltimore, 
search and Demonstrations. 


Health Care Fi- 
D. Office of Re- 


Large variations in Medicare physicians’ fees have 
been observed across states, as well as across small- 
er localities, like cities and urban-rural areas within 
— Surgical fees are particularly interesting in this 
because inter-area differences in the definition 
a the product are less likely to contribute to the varia- 
tion. This paper examines the variation in fees for six 
surgical procedures (coronary artery bypass surgery, 
pacemaker insertion, hip fracture repair, hip bet ag 
ment, cholecystectomy, and ial colectomy) across 
market areas, looking ifically at the roles played 
by physician practice costs, the use of assistant sur- 
geons, and extra billing by the primary surgeon. Re- 
sults showed that, although taking physician practice 
costs into account did narrow the fee gap, con 
able variation remained, especially when comparing 
Metropolitan Statistical Areas across states. One ex- 
planation for the persisting variations in surgeons’ fees 
may be area differences in the market factors that in- 
fluence the demand and supply of surgical operations. 


INDUSTRIAL & 
MECHANICAL 
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Industrial Safety Engineering 


006,061 


PB90-851288/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 
Fire a. July 1970-November 1989 
(Citations from the NTIS Database). 

Rept. for Jul 70-Nov 89. 

Nov 89, 127p 


This bibliography contains citations concerning fire ex- 
tinguishing agents, fire extinguishers, and other topics 
on fire extinguishment. The in and efficacy of fire 
extinguishing systems, and products using foams or 
other chemicals are examined. Experimental studies 
on the mechanisms of fire extinguishment are report- 
ed. Toxicology of fire extinguishing agents is also con- 
sidered. Building, shipboard, and aircraft fires, as well 
as fire detectors are referenced in related publications. 
om) 246 citations fully indexed and including a 
title list. 
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PB90-851494/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 


INDUSTRIAL & MECHANICAL ENGINEERING 
Laboratory & Test Facility Design & Operation 


and Engineering 
Rept. for Jun 88-Nov 89. 
Nov 89, 55p 


Saas appl yey Remap the a Fn 

ical () 
a x.) detection of ee pe tot nnnay 4 
presence concentration of oxygen, methane, 
and other These systems and techniques are 
medical instrumen- 


being used in the oil, chemical, and 


process i ion. (Con- 
une Citations fully i denen d and including a title list.) 


Laboratory & Test Facility Design & 
Operation 


006,063 
AD-A213 031/8/GAR PC A03/MF A01 


Yuma Proving Ground, AZ. 

Instrumentation The Vehicular 
Movement Detector a (VMDM). 

Final rept. Sep 87-May 88. 

B. Buzzo. Oct 89, 28p | Rept no. YPG-612 


The vehicle performance recorders (VPR) used prior 
to this instrumentation development project were ca- 
pable of recording vehicle movement data but, they 
were unnecessarily complex and expensive for some 
tests. Therefore, a new, inexpensive device was 
needed to renerd and Glave veliele enewemment Gate. 
The Mobility Branch of Test —— ing tasked the 
Engineering Support Branch to elop instrumenta- 
tion for this purpose. — data exclusively repre- 
sentative of vehicle movement was the entire purpose 
of the instrumentation project. (rrh) 


006,064 

PAT-APPL-7-396 263/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 


Appli 
R. J. Buzzard. Filed 21 Me 89, 14p N89-28806/2, 
NASA-CASE-LEW-14124-1 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An apparatus is provided for obtaining a si crack in 
fatigue loading which emanates from a predetermined 
starting notch in a test specimen. This crack propa- 
om in a direction in line with that of the —— Mode 

load. The — may be performed either monoton- 
ically or in a cyclic fatigue. 


006,065 

PB90-114711/GAR PC A04/MF A01 
West Virginia Univ., Morgantown. Dept. of Mechanical 
and Aerospace Engineering. 

Establishment of the Innovative Technology Utili- 
zation Center at West Virginia University. 

Final rept. 

E. Steinhardt. 20 Mar 89, 70p 

Contract ARC-87-86/CO-9684-87-Y 1-302-0512 
Sponsored by Appalachian Regional Commission, 
Washington, DC 


An Innovative Technology Utilization Center was es- 
tablished at the College of Engineering at West Virgin- 
ia University. The center is to serve as a demonstration 
that a bond can be established between industries and 
a college of a The report describes the cen- 
ter’s establishment first year of operation. 


006,066 

PB90-117938 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Radiation Physics Div. 

Use of Thorium as a Target in Electron-Spin Ana- 


inal rept. 
J. A McClelland, M. R. Scheinfein, and D. T. Pierce. 
1989, 5p 
Sponsored by Department of Energy, Washington, DC. 
Pub. in Review of Scientific Instruments 60, n4 p683- 
687 Apr 89. 
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PB90-121070/GAR — < aw sag 8 ta 
Selskapet industriell og Teknisk Forskning, T 
heim (Norway). 

Heat Meters: Information 


lemetering’ (remote control/reading of heat (energy) 
meters) and In-line Test Equipment (testing of heat 
meters, while in operation under circum- 
stances). 


PC E04/MF E04 


er-Software Combination 
A.  earaaaae, and P. Andre. Apr 89, 29p CERB-89- 


Text i in French; Summary in —> See also PB90- 
122375. Sponsored by Direction des Recherches, 
Etudes et Techniques, Paris (France). Centre de Docu- 
mentation de l’Armement. 


PB90-122375/GAR PC E04/MF E04 

Centre d’Etudes et de Recherches 

a ala Marine, Toulon (France). 

Informatisation des Tests de Terrain Bases sur la 
Ensemble 


). 
A. Montmayeur, and P. Andre. Apr 89, 39p CERB-89- 
09 
Text in French; ten: A English. See also PB90- 
122367.Portions of this ment are not fully legible. 
Direction des Recherches, Etudes et 
aris (France). Centre de Documentation 


Sponsored 
Techniques, 
del’ 


Some track tests require that the running velocity of. 


test subjects be controlled very precisely during the 
test period. The authors have developed a computer- 
ized system for carrying out all these types of tests. 
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PB90-851502/GAR PC NO1/MF NO1 
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INDUSTRIAL & MECHANICAL ENGINEERING 
Laboratory & Test Facility Design & Operation 


~ re Technical Information Service, Springfield, 


Fiber Optic Temperature Measurement, Sensors, 
and Thermometers. June 1988-November 1989 (Ci- 
tations from the INSPEC: Information Services for 
the Physics and Engineering Communities Data- 


base). 
Rept. for Jun 88-Nov 89. 
Nov 


This bibliography contains citations concerning meth- 
ods, devices, and instrumentation for measuring or 
poe ghee een with fiber optic cable or optical 
fiber. design, construction, and testing of sensors, 
pyrometers, and thermometers are discussed. Li- 
cations in medicine and industry are presented. (Con- 
jet) 108 citations fully indexed and including a title 
list. 


Tooling, Machinery, & Tools 


006,071 

PBS90-122656/GAR PC A03/MF A01 
Statens Provningsanstalt, Boras (Sweden). 
Instrumentation of Pendulum impactor Using 
Metal Foil Strain eon 

M. Holmgren, and U. Olofsson. 1989, 21p SP-RAPP- 
1989:10, ISBN-91-7848-159-7 


Two pendulum impactors (150 J and 14.7 J) have been 
instrumented with foil strain gauges. The tup belonging 
to the smaller impactor was weakened in order to in- 
crease the level of the strain signal from the gauges. 


LIBRARY & 
INFORMATION 
SCIENCES 


Information Systems 


006,072 

AD-A213 044/1/GAR PC A03/MF A01 
~ re Technical Information Center, Alexandria, 
DoD Gateway Information System: Operational 
Prototype and Transition Period 1987-1988. 

Final rept. 


R. S. Schoen. Mar 89, 13p Rept no. DTIC/TR-89/15 


The Defense Technical Center has developed the 
DoD et System (DGIS) as a means 
for the DoD Scientific and Technical Information com- 
munity to access remote heterogeneous databases in 
acommon simplified manner and analyze the informa- 
tion from these databases. This paper explains the 
fe on developing and prototyping Phase | of 

IS during the 1987-1988 time period. The various 
components covered are the Directory of Resources, 
post-processing software, the GENIUS document or- 
dering system, user support, SearchMAESTRO menu 
driven system and the Common Command Language 
effort. In addition, this paper covers the effort to transi- 
tion DGIS from an operational prototype system to an 
operational system. A bibliography of DGIS-related 
paper is included. Keywords: Gateway; Font end; Inter- 
faces; Downloading; Networking; Libraries; End users; 
Prototype. (JHD) 


006,073 
DE89015194/GAR 
Sandia National Labs., x" NM. 


PC A03/MF A01 


Performance reports for EIM (Engineering Infor- 
mation Management) computer systems: A mana- 


- a. 
. D. Wenderlich, and R. A. Reid. Jul 89, 36p SAND- 


89-1502 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
~ ce Original copy available until stock is exhaust- 
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This document descri i 

charts which have been designed to help manage the 
performance of the Engineering Information Manage- 
ment (EIM) computer systems at Sandia National Lab- 
oratories Albuquerque. Operational data generated by 
the two major software systems, Multiple Virtual Stor- 
age (MVS) and Integrated Database Management 
System (IDMS), are summarized to visually portray 
actual service levels and meaningful system perform- 
ance characteristics. To demonstrate the potential util- 
ity of the resulting performance reports, summarized 
data in illustrative charts are evaluated from a manage- 
rial point of view. The resulting graphs can stimulate 
relevant analyses for modeling the impact of forecast- 
ed workloads on system service level objectives and 
identifying problems or trends that need the attention 
of system tuners. 15 figs. 


006,074 

PB90-122532/GAR PC A06/MF A01 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Analysis of Online Searching Knowledge for Inter- 
mediary Systems (Tiedonhaun Asiantuntemus 
Vaelittaejaejaerjestelmien Kannalta). 

Research rept. 

E. Sormunen. c1989, 102p VTT/RR-630, ISBN-951- 
38-3502-2 

Summary in Finnish. 


The report summarizes the main results of theoretical 
and empirical studies concerning information retrieval 
expertise, lists some pragmatic outlinings of searching 
heuristics, and introduces an experiment with a knowil- 
edge base for search profile analysis. A simple new 
typology for searching mg is introduced includ- 
ing five components: technical, host specific, database 
specific, general, and linguistic cornponents. The ap- 
plicability of various knowledge components in inter- 
mediary systems is discussed. The knowledge base of 
a profile analyzer developed for the prototype of the 
Knowledge based Intermediary System for Information 
Retrieval (KISIR) is introduced. (Copyright (c) Valtion 
teknillinen tutkimuskeskus (VTT), 1989). 


006,075 
PB90-124041/GAR PC A05/MF A01 
National Research Council, Washington, DC. Board on 
Science and Technology for International Develop- 
ment. 
Science and Technology Information Services and 
Systems in Africa. 

. D. White, and M. Dow. Apr 89, 91p 
Report of a Workshop held in Nairobi, April 19-22, 
1989. Sponsored by Carnegie Corp of New York. 


The report reviews recent African experience in 
strengthening scientific and technical information (STI) 
capabilities through innovative uses of information 
technologies or through the introduction of new infor- 
mation services. Three teams visited 7 African coun- 
tries: Senegal, Cote d’Ivoire, Sierra Leone, Ghana, Ni- 
geria, Ethiopia, and Zimbabwe. The entire panel then 
visited Kenya. The purpose of these site visits was to 
identify centers of excellence that might serve as 
models for other African organizations, determine the 
levels of involvement of the donor community, and 
assess ongoing and future information needs of these 
centers. The report discusses key issues facing gov- 
ernments, donors, and STI users and makes recom- 
mendations for future development of STI. It describes 
the findings of the site visits and of the Nairobi meet- 
ing, then describes some trends in the information 
sector that may have potential impact on the develop- 
ment of STI services in Africa. 


MANUFACTURING 
TECHNOLOGY 


Computer Aided Design (CAD) 


006,076 
AD-A213 357/7/GAR PC A04/MF A01 
Carnegie-Mellon Univ., Pittsburgh, PA. Robotics Inst. 


i ——ERIS (Engineering Resource Information System). 


Technical rept. 
T. Roth, and J. Kraitchman. Jun 89, 54p Rept no. 
CMU-RI-TR-89-11 


ERIS(Engineering Resource Information System) is a 
knowledge base of engineering resources for the 
design and manufacture of window regulators. It has 
been created with sufficient generality to form the 
basis for building similar systems for other products. 
The form of the knowledge base is hierarchichal se- 
mantic networks of frames or schemas. This form has 
been shown effective for representation of knowledge 
ranging from simple facts to classes of parts to manu- 
facturing processes to complex part geometries. The 
representation of parts in production allows a search 
for possible carry over parts for a new application. If a 
carry over part is not adequate, the parametric repre- 
sentation of the geometry of parts allows for redesign 
of an existing part to meet new specifications. Two dif- 
ferent geometric representations were created. One 
represents the observed features created by a pro- 
gressive-die press. The other represents the design 
process as it evolves through the addition of surfaces 
and edges. Costs for window regulators were studied 
and broken down into categories that display all signifi- 
cant costs. Labor and raw materials are major contrib- 
utors to the total cost. Better designed parts and de- 
creased lead time are major payoffs that result when 
automated design methods are used. The ERIS knowl- 
edge base has in used to demonstrate automation 
of facets of the design process: material selection, fail- 
ure mode analysis, selection of regulator style, and 
either choice of a carry over part or modification of an 
existing part. From a study of the design processes for 
parts produced by Fisher Guide an estimate was made 
that lead time could be reduced by a factor of three 
through computer automation. (RH) 


Computer Aided Manufacturing (CAM) 


006,077 

AD-A213 363/5/GAR PC A03/MF A01 
Carnegie-Mellon Univ., Pittsburgh, PA. Robotics Inst. 
Economic Impact of Automation Technology. 
Technical rept. 

A. Kutay. Jul 89, 29p Rept no. CMU-RI-TR-89-13 


There is a growing consensus among academicians, 
business leaders and government officials that the 
American competitive problem rests centrally on the 
slowing rate of investment to integrate new automation 
technology into manufacturing operations. Although 
the source of major innovations in automation technol- 
ogy is from United States universities and research 
centers, American firms have been too slow in adopt- 
ing these technologies. One of the major factors un- 
derlying this problem is the lack of an economic analy- 
sis technique specifically aimed at estimating the ben- 
efits of automation technology. This paper offers an 
economic analysis technique based upon the premise 
of increased probability of capturing the market seg- 
ments through economies of scope. The paper first 
demonstrates the inadequacy of current economic 
analysis techniques to assess the benefits of automa- 
tion technology, then proposes a new methodology 
which can be integrated to an expert system to assess 
the economic impact of various types of automation 
technology. (KR) 


006,078 

PB90-119975/GAR PC E03/MF E03 
Norges Tekniske Hoegskole, Trondheim. Verkstedtek- 
nisk Lab. 

Management Information Systems in CIM. 

A. Rolstadas. Apr 89, 23p STF17-A89032 

-— at CAPE ‘89, Tokyo, Japan, October 2-6, 
1989. 


Computer integrated manufacturing (CIM) is the total 
integration from the design of a product to a complete- 
% manufactured product. One of the missing links in 

IM today is the management information (MIS). The 
report covers ail planning and monitoring functions of 
design, engineering, technological planning, parts 
manufacturing, assembly, and handling operations. In 
a CIM environment, the MIS will take advantage of lo- 
cally available computer power. Therefore, the plan- 
ning functions will be decentralized. Sequencing and 
product mix are important topics. Often manufacturing 





po omg ag ag paerige ie manu- 
facturing of a family of ete within t the cell. It is easily 
shown that how the parts are mixed and sequenced 
will have great influence oe utilization of the 
manufacturing resources. A possible scheduling ap- 
proach is foreeed scheduling. Whenever an operation 
enters a job queue, the entire operation is fictitiously 
loaded on the respective operation centers and an es- 
timated completion schedule is computed. 


006,079 
PB90-121278/GAR PC A14/MF A02 


Hine tna Univ., Pat PA. 
Inv Causes of Intenance Downtime 
Difficulty 


and Troubleshooting in Computer-inte- 


ENG-88060 
Grant NSF-DMC86-17330 

by National Science Foundation, Washing- 
ton, DC. Directorate for Engineering. 


The research poses the question: How can they 
design manufacturing systems, and in particular the 
process control technology, to make troubleshooting 
easier for the maintenance specialist. To answer the 
question, ee focused on understanding how 
maintenance specialists acquire and use information 
during toubleshootng and d the types of difficulties they 
encounter in doing this. The approach involved: (1) 
semi-structured interviews with expert troubleshoot- 
ers; (2) field-based observation of plant-floor trouble- 
shooting episodes; and (3) a computer-based experi- 
ment to investigate the effects of hierarchical process 
controller display in on troubleshooting perform- 
ance. Results include development of a 

model of troubleshooting to use as a tool to help distin- 
guish between different kinds of information utilization 
and different sources of difficulty. Insights into sources 
of troubleshooting difficulty are summarized and ways 
to alleviate sources of difficulty are recommended. 


Computer Software 


006,080 

AD-A213 366/8/GAR PC A04/MF A01 

Carnegie-Mellon Univ., Pittsburgh, PA. Robotics Inst. 

Definition, Determi ination and Characterization of 
Acceleration Sets for Spatial Manipulators. 

Technical rept. 


Y. Kim, and S. Desa. Jul 89, 70p Rept no. CMU-RI- 
TR-89-18 


In this report the approach developed by the authors, 
for systematically studying the acceleration capabili- 
ties and acceleration properties of the end-effector of 
a planar 2 degree-of-freedom manipulator, is extended 
to the general spatial manipulator with three degrees- 
of-freedom. A central feature of this report is the deter- 
mination of the properties of the quadratic mapping be- 
tween the joint-velocity space and the acceleration 
space of P which then makes it possible to obtain ana- 
lytical solutions for most acceleration properties of in- 
terest. We show that a fundamental way of studying 
these quadratic mappings is in terms of the mapping of 
(input) line congruences into (output) line congru- 
ences. (KR) 


Joining 


006,081 

AD-A213 150/6/GAR PC A04/MF A01 
Iilinois Univ. at Urbana-Champaign. Coordinated Sci- 
ence Lab. 

Arc Current Control of a Robotic Welding System: 
Modeling and Control System Design. 

Master’s thesis. 

B. W. Greene. Sep 89, 53p Rept nos. UILU-ENG-89- 
2227, DC-114 

Contract DACA88-88-M-1554 


This research was conducted as part of a joint project 
for the University of Illinois and the Metallurgy and 
Quality Assurance Team of the United States Army’s 
Construction Engineering Research Laboratory. The 


ultimate objective-of-the program-~isto-develop an 
automated welding system that produces consistently 
good welds despite variations in material parameters 
and other disturbances. The scope of the research is 
limited to consumable-electrode gas metal arc welding 
cael Wot eeeaoiee eeaaiees eaten 
ployed economically important welding 

es. Arc current is one of the key prsehap vetanine tant 
emsit he audieatied © Gull epailiie Is to bo egabaebad 
os fe aie tee Gee 
report. Keywords: Wire plant; Linear dynamics; 
= torque disturbance; Nonlinear are dynamics. 
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AD-A213 056/5/GAR 
Geltech, Inc., Alachua, FL. 


'SGORF). 
88. 
, 117p AFOSR-TR-89- 


PC A06/MF A01 


Sol-Gel Using a Sol-Gel Optics 
Pel op Sep 
. aare Nogues. 10 Sep 8 


Gonmenet F49620-86-C-0120 


The major challenge facing sol-gel processing of ad- 
vanced materials, and in fact the entire field of chemi- 
cally derived ceramics, is to relate processing varia- 
bles to final properties. In order to develop fundamen- 
tal processing relationships it is essential to 
characterize the material after each step of the proc- 
ess: mixing, aging, drying, stabilization and densifica- 
tion. Fundamental studies of sol-gel processii 
ence have led to two major accomplishments: 1 't) De- De- 
velopment of a generic sol-gel process for produci 
fully dense silica monoliths (termed GELSIL), and 2 
Identification of the need for a broad r: of charac- 
terization methods to apply to processing steps. In 
order to achieve the production of reliable and repro- 
ducible sol-gel monoliths, a series of seven tasks have 
been identified. These tasks and a summary of results 
to date are given below: Sol-Gel Processing Science 
for Continuous Optics; Processing; Fabrication Sci- 
ence for Net Shape Precision Optics; Effects of Ultra- 
structure on Thermal and Mechanical Properties of 
Sol-Gel Optics; Effects ~ oe on the Optical 
Properties and iy ohne neity of Gelsil; Radi- 
ation and Severe Environment Sensitivity of Gelsil Mul- 
ticomponent and Gel-Derived composites; Effects of 
Multicomponent Species and Multiphase on Process- 
ing-Properties Relationships; and Effect of Sample di- 
mensions on Reliability. (AW) 


006,083 

AD-A213 211/6/GAR PC A03/MF A01 
Textron poe gh Stratford, CT. 

Manufacturing lethods and Technology Automat- 
ic Deburri 


Final ong 83-Dec 87. 
R. A. Hirsch. 9 Dec 88, 46p TACOM-TR-13378 
Contract DAAE07-83-C-R077 


The objectives of this Manufacturing Methods & Tech- 
nology- funded project were to: investigate currently 
available deburring technologies; perform program- 
ming and deburring trials on 12 selected AGT-1500 
components manufactured at Lycoming and recom- 
mend other agen a ape where the design of 
the component prohibits burr removal by robot; devel- 
op off-line as and integrate it into the 
system; design res for the 12 components; build 
fixtures for the air diffuser, forward header, and rear 
header; develop quality control criteria; provide a de- 
tailed cost analysis; collect data toward the develop- 
ment of the unit; develop an implementation plan; and 
prepare a final report. automatic (robotic) deburring 
can be implemented into production and provide sub- 
stantial cost savings and quality improvements. The 
use of spring-loaded toolholders and carbide rotary 
files were found to be the best way to achieve uniform- 
ly deburred edges. The ASEA IRB L6/2 robot had 
faster response time, more rigidity and better maneu- 
verability than the ASEA IRB 60/2 robot and is there- 
fore more suitable for deburring applications of this 
type. A servo-controlled two-axis positioner used in 
conjunction with the robot is required to provide pro- 
gramming ease and deburring uniformity. Off-line pro- 
gramming shows promise of being able to provide pro- 
grams which would require some touchup on line but 


006,087 
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would nevertheless, improve the productivity of the 
system. (ki) 


006,084 


PB90-119983/GAR PC E03/MF E03 
—,. Tekniske Hoegskole, Trondheim. Verkstedtek- 
ni k 

Geometry as a Scientific Base in Manufacturing 
Technologies. 


O. Bjorke. Apr 89, 15p STF17-A89033 
pig aa at MSTF ‘89, Stockholm (Sweden), June 6- 


Manufacturing is one of the most important industrial 
disciplines of the future; in spite of that, the field is gov- 
erned by non-scientific approaches, and hardly any 
theory exists by which the individual functions of the 
systems could be analyzed and synthesized. Manufac- 
turing is further characterized by the wide field of differ- 
ent disciplines involved. Most physical areas are 
found, together with economic, administrative, and 
human elements. This large variety of different disci- 
plines together with the interaction between them, 
leads to the conclusion that theories with the capability 
to cover a wide span of different types of disciplines 
are required to handle the large i ition aspects ex- 
to bring manufac- 
turing towards scientific discipline. ied is the 
use of a discrete version of Riemann asa 
base in a Manufacturing System Theory since Rie- 
mann Geometry is the foundation of analytical me- 
chanics as well as Einstein’s gravitation theory. 
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PB90-121237/GAR PC A03/MF A01 
Ohio State Univ., Columbus. Dept. of Industrial and 
Systems Engineering. 

— Time in Two-Stage Assembly Sys- 


M. V. Kalkunte, and W. E. Wilhelm. 28 Feb 89, 36p 
NSF/ENG-89053 

Grant NSF-DMC85-00898 

Prepared in ition with Texas A and M Univ., 
College Station. by National Science Foun- 
dation, Washington, DC. Directorate for Engineering. 


The paper presents a method for describing ane 
kit completion times in two-stage assembly 

Ths melhad ta domanatabed te opetaaen hentai 
Exiang random certebles the Eitang deebeton je 
Erlang random variables 

celts eleuisipaey atatemanbanasmmmen 
time for a variety of specific situations. Numerical ex- 
amples demonstrate certain characteristics of kit com- 
pletion time, computational efficiency of the method, 
and fitting procedures. 


006,086 


PB90-121948/GAR PC A03/MF A01 
Mitsubishi Heavy Industries Ltd., Tokyo (Japan). 
Simulation of Sound Field Using Boundary Ele- 
ment Method. 

Technical bulletin. 

K. Nakai K. Ohnishi, and K. Ohta. c1989, 12p 
MTB-1 


There is a great need for analyzing sound fields more 
accurately according to the development of compact, 
ligh’ ht, and high-performance machinery. ‘MHI- 
Sofia’ (Sound Field Analysis and Simulation Program) 
has been developed to solve the problems using the 
Boundary Element Method. It enables people to pre- 
dict the sound pressure and sound intensity using ma- 
chine surface vibration modes. The calculated results 
of sound radiated from a sphere, a flat panel, a com- 
> i ade tia man cai s 
values. 
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MM and T Advanced Balancing/Machining. 
Technical rept. 

A. Kalbfleisch, C. Turcotte, A. Ballantyne, and H. 
Eppich. Nov 88, 149p TACOM-TR-13315 


A laser balancing system was developed and success- 
fully demonstrated. The system uses a pulsed Nd:YAG 
laser to remove metal from the part while it is rotating 
in the balancing machine. Computer algorithms were 
developed which accepted imbalance information 
from the balancing machine and generated firing sig- 
nals for the laser. This system balanced AGT1500 
impellers to less than one half the allow- 

able imbalance under full computer control. Prelimi- 
nary low cycle fatigue testing showed no major differ- 
ences between laser irradiated test bars and hand 
ind and burnished test bars. Keywords: Balancing, 

, Turbine Engines, Machining. (JES) 
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Battelle Pacific Northwest Labs., Richland, WA. 
Performance of a broadbanded ultrasonic trans- 
ducer with coaxially mounted, nondirectional re- 


G. J. Posakony, and E. R. Green. Jul 89, 12p PNL- 
SA-16946, CONF-890770-1 

Contract AC06-76RL01830 

Conference on review of progress in quantitative NDE, 
Brunswick, ME (USA), 23-28 Jul 1989. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


For a majority of ultrasonic nondestructive testing ap- 
plication, the ultrasonic transducer used for transmis- 
sion is also used for reception. When separate trans- 
ducers are used, the receiving element is usually a du- 
plicate of the transmitting element. In this situation, the 
directivity pattern of the transducer(s) is the same for 
transmission and reception. It is well established that 
the amount of energy and the directivity patterns re- 
flected from a target (flaw or defect) are highly de- 
nt on the type and shape of the target. Further, it 
is known that the directivity pattern of the receiving 
transducer can inhibit the ability to characterize the 
target. To study these effects, an experiment was de- 
signed using a nondirectional receiver, coaxially- 
mounted into the transmitting element. The objective 
was to demonstrate the influence of directionality as it 
relates to target orientation and size. 4 refs., 4 figs. 


006,089 

PAT-APPL-7-361 479/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

O-Ring Gasket Test Fixture. 

Patent Application. 

J. E. Turner, and D. S. McCluney. Filed 5 Jun 89, 
14p N89-28546/4, NASA-CASE-MFS-28376-1 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An apparatus is presented for testing O-ring gaskets 
under a variety of temperature, pressure, ani p vem 
loading conditions. Specifically, this apparatus has the 
ability to simulate a dynamic loading condition where 
the sealing surface in contact with the O-ring moves 
both away from and axially along the face of the O- 
ring. 
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PAT-APPL-7-382 885/GAR PC A03/MF AO1 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Furnace for Tensile/Fatigue Testing. 

Patent Application. 

P. K. Brindley. Filed 21 Jul 89, 11p N89-28549/8, 
NASA-CASE-LEW-14848-1 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Mechanical properties of short test specimens are 
tested in tension and fatigue using an improved electri- 
cal resistance heating furnace having a short length 
that mounts between the grips of a typical testing ma- 
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having an oval cross-section to reduce heat loss at the 
ends. The furnace is divided into a plurality of individ- 
ually controlled heating zones. Provision is made to 
supply an inert gas to the volume around the specimen 
in the center of the furnace. 
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AD-A213 337/9/GAR PC A03/MF A01 
Carnegie-Mellon Univ., Pittsburgh, PA. Robotics Inst. 
New Approach to Control Single-Link Flexible 
Arms. Part 3. Adaptive Control of the Tip Position 
with Payload Changes. 

Technical rept. 

V. Feliu, K. S. Rattan, and H. B. Brown. Jul 89, 34p 
Rept no. CMU-RI-TR-89-15 

See also Part 1, AD-A210 590. 


The third report describes a new method to control 
single-link lumped-mass flexible arms in the case of 
having friction in the joint and changes in the payload. 
Both linear and nonlinear friction components are 
overcome by using the very robust control scheme de- 
veloped in the second report which is based on two 
nested feedback loops: an inner one that controls the 
motor position and an outer one that controls the tip 
position. In order to compensate for changes in the 
payload, an adaptive control scheme is used. Two 
cases are considered when compensating for changes 
in the tip payload: the arm is a minimum phase system 
or a non-minimum phase one. Different adaptive con- 
trol schemes are proposed in each case. In them, 
compensation for changes in the load is achieved in 
two steps: first the tip payload is estimated from a very 
simple procedure proposed here, and then the feed- 
forward and feedback controllers are tuned according 
to this estimated value. It results in a quite simple con- 
trol law that can be used for real-time control of flexible 
arms, and that needs minimal computing effort. Experi- 
mental results are shown. Keywords: Robots; Manipu- 
lators. (SDW) 


006,092 

DE89014133/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 

Role of sensor directed, model based control in 
robotics. 

R. W. Harrigan. 1989, 5p SAND-89-0788C, CONF- 
8909167-1 

Contract AC04-76DP00789 

IROS ‘89: international workshop on intelligent robots 
and systems: the autonomous robot and its applica- 
tion, Tsukuba (Japan), 4-6 Sep 1989. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


This paper discusses the use of model based control 
of industrial robots to achieve automatic programming 
of robot trajectories, hybrid force/position control and 
computer assisted manual operation. Experiments at 
Sandia National Laboratories are reviewed to illustrate 
the impact of model based control on the operation of 
robotic systems. Computer models of the robots and 
their peace environments are complemented with 
environmental sensing. Sensing allows correlation of 
modeled geometries with the location of objects in the 
actual environment. In addition, sensors detect error 
situations which may require operator attention prior to 
continued system operation. Computer models are 
used to verify the validity of sensor data before the ro- 
botic system executes operations based upon those 
data. 12 refs., 7 figs. 
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DE89015916/GAR 

Oak Ridge National Lab., TN. 
Autonomous mobile robot research using the 
HERMIES-IIl robot. 

F. G. Pin, M. Beckerman, P. F. Spelt, J. T. Robinson, 
and C. R. Weisbin. 1989, 69 CONF-8909167-2 
Contract AC05-840R21400 

IROS ‘89: international workshop on intelligent robots 
and systems: the autonomous robot and its applica- 
tion, Tsukuba (Japan), 4-6 Sep 1989. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


PC A02/MF A01 


in the status and future directions 
in the research, development and experimental valida- 
tion of intelligent control techniques for autonomous 
mobile robots using the HERMIES-IIl robot at the 
Center for Engineering Systems Advanced research 
(CESAR) at Oak Ridge National Laboratory (ORNL). 
HERMIES-III is the fourth robot in a series of increas- 
ingly more sophisticated and capable experimental 
test beds developed at CESAR. HERMIES-Ill is com- 
prised of a battery powered, onmi-directional wheeled 
platform with a seven degree-of-freedom manipulator 
arm, video cameras, sonar range sensors, laser imag- 
ing scanner and a dual computer system containing up 
to 128 NCUBE nodes in hypercube configuration. All 
electronics, sensors, computers, and communication 
—. required for autonomous operation of HER- 
MIES-III are located on board along with sufficient bat- 
tery power for three to four hours of operation. The 

r first provides a more detailed description of the 
HERMIES-IIl characteristics, focussing on the new 
areas of research and demonstration now possible at 
CESAR with this new test-bed. The initial experimental 
program is then described with emphasis placed on 
autonomous performance of human-scale tasks (e.g., 
valve manipulation, use of tools), integration of a dex- 
terous manipulator and platform motion in geometri- 
cally compiex environments, and effective use of multi- 
ple cooperating robots (HERMIES-IIB and HERMIES- 
lll). The paper concludes with a discussion of the inte- 
gration problems and safety considerations necessari- 
ly arising from the set-up of an experimental program 
involving human-scale, multi-autonomous mobile 
robots performance. 10 refs., 3 figs. 


006,094 


N89-29765/9/GAR PC A10/MF A01 
Centre National de la Recherche Scientifique, Tou- 
louse (France). Lab. d’Automatique et d’Analyse des 
Systemes. 

Commande des Robots Manipulateurs: Identifica- 
tion des Parametres et Etude de Strategies Adap- 
tatives (Robot Manipulator Control. Identification 
of Parameters and Study of Adaptive Strategies). 
Ph.D. Thesis. 

B. Bouzouia. 1989, 203p LAAS-89-147, ETN-89- 
95262 


In French; English Summary. 


The structural and dynamical parameters of robot ma- 
nipulators are identified and adaptive strategies for 
robot manipulator control are studied. A decentralized 
structure is proposed based mainly on the self tuning 
approach, which permits elaboration of a family of al- 
gorithms. A simulator is proposed which measures the 
performances of algorithms applied to the diverse 
structures of robot manipulators. A detailed example is 
presented. 
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PAT-APPL-7-353 411/GAR PC A04/MF A01 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

Robust High-Performance Control for Robotic Ma- 
nipulators. 

Patent Application. 

H. Seraji. Filed 17 May 89, 60p N89-28846/8, NASA- 
CASE-NPO-17785-1-CU 

This Government-owned invention available for U.S. !i- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Model-based and performance-based control tech- 
niques are combined for an electrical robotic control 
system. Thus, two distinct and separate design phi- 
losophies were merged into a single control system 
having a control law formulation including two distinct 
and separate components, each of which yields a re- 
spective signal component that is combined into a 
total command signal for the system. Those two sepa- 
rate system components include a feedforward con- 
troller and feedback controller. The feedforward con- 
troller is model-based and contains any known part of 
the manipulator dynamics that can be used for on-line 
control to produce a nominal feedforward component 
of the system’s control signal. The feedback controller 
is performance-based and consists of a simple adapt- 
ive PID controller which generates an adaptive control 
signal to complement the nomical feedforward signal. 
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Seana Near-Infrared Ranging System. 
atent. 

H. R. Everett. Filed 26 Feb 88, patented 25 Jul 89, 
11p AD-D014 237/2, PAT-APPL-7-160 944 
Supersedes PAT-APPL-7-160-944. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A high angular resolution ranging system particularly 
suitable for indoor applications involving mobile robot 
navigation and collision avoidance uses a programma- 
ble array of light emitters that can be sequentially in- 
cremented by the microprocessor. A plurality of adjust- 
able level threshold detectors are used in an optical 
receiver for detecting the threshold level of the light 
echoes produced when light emitted from one or more 
of the emitters is reflected by a target or object in the 
scan path of the ranging system. Patents. (RRH) 
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PBS0-120965/GAR PC A03/MF A01 
Massachusetts Univ., Amherst. 

Kinematic Behavior of Robots While Executing 
General Robot Level Commands. 

B. O. a 1989, 16p NSF/ENG-89050 

Grant NSF-DMC86-10417 

Presented at the World Conference on Robotics, 
Gaithersburg, MD., May 7-11, 1989. Sponsored by Na- 
tional Science Foundation, Washington, DC. Director- 
ate for Engineering. 


As manufacturing becomes more automated, the need 
for automatic programming of robots increases. One of 
the most important steps in the realization of Automat- 
ic Robot Programming is the ability of the robot plan- 
ner to generate robot independent commands which 
are executable by any type of manipulator. The paper 
shows the development of principles necessary to 
transform these general robot level commands into 
joint servo motion commands for all generic robot 
kinematic structures. 
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PBS0-120973/GAR PC A03/MF A01 
Massachusetts Univ., Amherst. 

RALPH: An Automatic Robot Assembly Language 
Programmer: An Overview. 

B. O. Nnaji. May 89, 26p NSF/ENG-89051 

Grant NSF-DMC86-10417 

Presented at the World Conference on Robotics, 
Gaithersburg, MD., May 7-11, 1989. Sponsored by Na- 
tional Science Foundation, Washington, DC. Director- 
ate deg — and Digital Equipment Corp., May- 
nard, MA. 


Since machine programming requires the understand- 
ing of the robot world, there is a need for development 
of principles which will allow it to happen. The paper 
provides an overview of RALPH project showing the 
underlying principles behind such a machine reasoning 
system and how the principles can be applied to other 
geometry based tasks. 
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PBS0-121294/GAR PC A04/MF A01 

Massachusetts Univ., Amherst. Dept. of Industrial En- 
ineering and Operations Research. 

interpretation of CAD (Computer Aided Design) 

Models through IGES (Initial Graphics Exchange 

Specification) interface. 

ae and T. S. Kang. 1989, 58p NSF/ENG- 


8904 

Grant NSF-DMC86-10417 

Sponsored by National Science Foundation, Washing- 
ton, DC. Directorate for Engineering. 


The paper describes a scheme for recognizing and 
representing features for CAD data extracted using Ini- 
tial Graphics Exchange Specification interface. The 
concepts developed are based on graph-based fea- 
ture representation, where features are represented by 
a set of faces as well as their topological adjacency. 
Strategies for classifying features and methods of de- 
composing a complicated feature into several simpler 
features for recognition purposes are discussed. 
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Naval Postgraduate School, — CA. 

Review and Evaluation of a Turbomachinery 
Throughflow Finite Element Code. 

P. H. Yeo. Jun 89, 81p 


The finite element code Q3DFLO 81 was evaluated to 
determine its suitability for use in a program to investi- 
gate axial compressor tip clearance effects. The code 
was first applied to Dring’s fully comprehensive bench- 
mark data set in order to validate the numerical model- 
ling free of experimental uncertainties. It was then ap- 
plied to the Naval Postgraduate School axial research 
compressor with which tip clearance effects were to 
be investigated experimentally. The evaluation identi- 
fied both limitations in the code and limitations in the 
data which could be obtained in the experiment. it was 
recommended that provision be made to accommo- 
date peripherally non-uniform flow effects (blockage) 
in the throughflow code calculation, and that provision 
be made to obtain adequate peripheral flow surveys in 
the experiment. Throughflow analysis, Blockage, 
Rotor tip clearance studies, Axial flow compressor, Hy- 
draulic equipment. (jes) 
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AD-A213 162/1/GAR PC A04/MF A01 
Carnegie-Mellon Univ., a. PA. Robotics Inst. 
Acceleration Sets of Planar Manipulators. Part 1. 
Theory. 

Technical rept. 

Y. Kim, and S. Desa. Jul 89, 57p Rept no. CMU-RI- 
TR-89-16-PT-1 


The report develops a systematic approach for deter- 
mining the acceleration capability and the acceleration 
properties of the end-effector of a planar two degree- 
of-freedom manipulator. The acceleration of the end- 
effector at a given configuration of the manipulator is a 
linear function of the actuator torques and a (nonlin- 
ear) quadratic function of the joint-velocities. By de- 
composing the functional relationships between the 
inputs (actuator torques and joint velocities) and the 
output (acceleration of the end-effector into two funda- 
mental mappings, a linear mapping between the actua- 
tor torque space and the acceleration space of the 
end-effector and a quadratic (nonlinear) mapping be- 
tween the joint velocity space and the mapping accel- 
eration space of the end-effector, and by deriving the 
properties of these two mappings, it is possible to de- 
termine the properties of all acceleration sets which 
are the images of the appropriate inputs sets under the 
two fundamental mappings. The determination of the 
properties of the quadratic mapping, a key feature of 
the present work, allows us to obtain analytic expres- 
sions relating important acceleration properties of the 
end-effector to all the manipulator parameters and 
input variables of interest. (JHD) 
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AD-A213 164/7/GAR 

Anamet Labs., Inc., Hayward, CA. 
Counter-Balanced Suspension Systems: Rigid and 
Flexible (Extensions of the Atwood’s Machine). 
Interim rept. Aug 85-Jul 86. 

D. Mittleman. Apr 89, 44p ANAMET-1188.1A, 
AFWAL-TR-89-3016 

Contract F33615-84-C-3216 


The simplest counter-balanced suspension system is 
the classic Atwood’s machine. The most ambitious 
counter-balanced system envisaged in this report con- 
sists of a lattice-type flexible structure suspended over 
pulleys, no longer considered frictionless, by a set of 
wires, no longer inextensible, and counter-balanced by 
an identical structure. Since the two structures do 
counter-balance each other, the net gravitational 
effect, at least at the points at which the wires attach to 
the bodies, is null. As might be imagined, there is a 
host of possibilities between these extremes. In this 
report, we record some of these and indicate how the 
motion of each may be analyzed. Not all systems de- 
scribed are studied in depth; for those that have been, 
reater detail is given. Keywords: Atwood’s pendulum; 
‘eriodic motion; Dynamics. (JES) 
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Design and Control of a Two-Degree-of-Freedom 
Lightweight Flexible Arm. 

Technical rept. 

V. Feliu, H. B. Brown, and K. S. Rattan. Jul 89, 42p 
Rept no. CMU-RI-TR-89-21 


The report describes the design and control of a two- 
joint, two-link flexible arm. Our purpose has been to 
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build an efficient arm in the sense that most of the 
energy provided by the motors is spent in doing the 
task (moving the tip mass) instead of moving the arm 
structure. In order to achieve that, we designed a flexi- 
ble arm that has most of its mass concentrated on the 
tip. We wanted also to decouple radial tip motions from 
angular tip motions. The special mechanical configura- 
tion that fulfills all these specifications is described in 
Sections 2. Section 3 describes the control scheme of 
this arm. an important problem when controlling it was 
the large Coulomb friction of the motors. A two-nested- 
loop multivariable controller has been used. The inner 
loop controls the position of the motors while the outer 
loop controls the tip position. The resolved accelera- 
tion method is generalized to control this flexible arm. 
The compliance matrix was used to model the oscilla- 
tions of the structure, and was included in the decou- 
pling/linearizing term of this controller. (JES) 
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AD-A213 336/1/GAR PC A03/MF A01 
Carnegie-Mellon Univ., Pittsburgh, PA. Robotics Inst. 
Acceleration Sets of Planar Manipulators. Part 2. 
Applications and Experiments. 

Technical rept. 

Y. Kim, and S. Desa. Jul 89, 41p Rept no. CMU-RI- 
TR-89-17 

See also Part 1, AD-A213 162. 


The acceleration set theory developed in the compan- 
ion report is applied to two important problems which 
arise in the design of manipulator systems for perform- 
ance: manipulator type selection and actuator size de- 
termination. A systematic procedure is given for the 
comparison of the performance, based on accelera- 
tion, of a set of alternative manipulator types. This pro- 
cedure is then used to compare the performance of 
three well-known manipulator designs which have 
been proposed for high performance. Simple algo- 
rithms, based on the acceleration set theory, are given 
for the determination of the minimum actuator sizes to 
obtain a specific isotropic acceleration. The ease of 
implementation of these algorithms is demonstrated 
by actual examples. The experimental determination 
of acceleration sets is also addressed and simple ex- 
perimental results are presented and compared with 
those predicted by the theory. (JHD) 
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Carnegie-Melion Univ., Pittsburgh, PA. Robotics Inst. 
New Approach to Control Single-Link Flexible 
Arms. Part 2. Control of the Tip Position in the 
Presence of Joint Friction. 

Technical rept. 

V. Feliu, K. S. Rattan, and H. B. Brown. Jul 89, 86p 
Rept no. CMU-RI-TR-89-14-PT-2 

See also Part 1-AD-A210 590. 


This report presents a new way to control the tip posi- 
tion of single link flexible arms when friction is present 
in the joint. In order to minimize the influence of the 
nonlinear components of this friction, the control 
scheme is composed of two nexted loops: an inner 
loop that controls the motor position, and an outer loop 
that controls the tip position. It is demonstrated that 
proper reg > of the inner loop of this control scheme 
eliminates the effects of friction in controlling the tip 
position, and may significantly simplify the design of 
the tip position controller. Three control schemes are 
proposed for the outer loop. All of them are based on 
an hybrid feedforward-feedback control scheme. The 
first and second schemes use only tip position feed- 
back while the third one uses sensing of positions at 
several points of the beam. Performances of the three 
schemes are compared under the following disturb- 
ances: a) motor position perturbations, b) unmodelied 
dynamics, and c) changes in the payload. Experimen- 
tal results are presented for the two arms described in 
the Part |; the three tip position control schemes are 
compared in both arms; and finally, conclusions are 
drawn. 
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Patent. 
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This neragpece pmens ayy eg oes —— for U.S. _ 
censing , possibly, foreign licensing. Copy o' 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


This invention relates to an attachment for a sine bar 
ee Se ee 
lathe tions or oO types of machining oper- 
ations. attachment can be used for setting preci- 
sion on vises, dividing heads, rotary and 
angle plates. It can also be used in the inspection of 
machined parts, when close tolerances are required, 
and in the layout of precision hardware. The novelty of 
the invention is believed to reside in a specific versatile 
sine bar attachment for measuring a variety of angles 
on a number of different types of equipment. 
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W. B. Freeman. Filed 25 Aug 88, patented 18 Jul 89, 
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Supersedes PAT-APPL-7-236 696, AD-D013 938. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A release mechanism is tri ed when the pressure 
differential on the si | of a sealed container 
reaches a predetermined threshold level at which the 
container either implodes or explodes to sufficiently 
decrease the spacing between the ends of the con- 
tainer and thereby achieve the release. False trigger- 
ing due to percussion or shock waves may be preclud- 
Re) disposing a shield about the sidewall. Patents. 
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institut National des Sciences Appliquees de Lyon, Vil- 
leurbanne (France). Lab. de Mecanique des Contacts. 
Velocity Accommodation between Rubbing Ce- 


R. Trabelsi, and Y. Berthier. 1989, 6p ETN-89-95507 
Presented at the Eurotrib, Helsinki, Finland, Jun. 1989. 


The results of velocity accommodation e: iments, 
effectuated with SiC/sapphire and SiC/SiC speci- 
mens, are discussed. The tests are effectuated on a 
reciprocating tribometer. After about 60 cycles, under 
the same test conditions, the results obtained with the 
SiC/ ire couple differ from those observed with 
the SiC/SiC specimens. The coefficient of friction 
drops from 1 to 0.5. That drop corresponds to the for- 
mation of rolls which separate the SiC/Sapphire speci- 
mens. The presence of rolls, of 1 micron in diameter, 
lined up paralled to each other and perpendicular to 
the direction of motion, is confirmed. Velocity accom- 
modation through roll formation is one of the 20 differ- 
ent possibilities of the velocity accommodation mecha- 
nisms. 
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Mechanical and Material interaction in Fretting. 

Y. Berthier, and L. Vincent. 1989, 6p ETN-89-95508 
Sponsored by the Direction des Recherches Etudes et 
Techniques, Paris, France. Presented at the Eurotrib, 
Helsinki, Finland, Jun. 1989. 


The velocity accommodation concept in tribology, is 
discussed. A three body contact problem is consid- 
ered. The experiments show that accommodation can 
take place in five sites and according to four modes 
(elastic, rupture, shear and rolling). It leads to 20 ac- 
commodation mechanisms. It is shown that coatings, 
surface roughness, surface energy and atmosphere 
govern accommodation sites when an artificial third 
body, a natural graphite film, is tested. 
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Experimental Evidence for Friction and Wear-Mod- 
Y. Berthier. 1989, 19p ETN-89-95509 


Sponsored by the Direction des Recherches Etudes et 
Techniques, Paris, France. 


The velocity accommodation between two rubbing sur- 
faces is discussed. Five sites and four modes are iden- 
tified leading to the definition of 20 velocity accommo- 
dation isms. Tests show that more than one 
mechanism exists at one time and that mechanisms 
can vary along the contact and also with time. The ve- 
locity accommodation mechanisms present the field of 
tribology as an entity and a framework within which 
each aspect is articulated. It is useful to mechanical 
engineers, surface and volume physicists. 
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Damping Effect of a Viscoelastic Coating on Dy- 
namic Transmissibility in Bearing. 
B. Bou-Said, Y. T. Sun, and B. Fantino. 1989, 6p 
ETN-89-95510 


A frequency analysis of hyd: amic forces corre- 
sponding to one given cycle of load is carried out, 
through discrete Fourier transform. The influences of 
the coating thickness and its damping factor on the 
amplitude of the transmitted forces are investigated, 
by taking into account the coating deformability. Re- 
sults show that there exists a critical coating thickness 
in dynamic transmissibility response. 
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Institut National des Sciences Appliquees de Lyon, Vil- 
leurbanne (France). Lab. de Mecanique des Contacts. 
Third-Bodies in Tribology. 

M. Godet. 1989, 15p ETN-89-95512 

Sponsored by the Direction des Recherches Etudes et 
Techniques, Paris, France. 


The interface kinematics in dry friction is presented in 
the light of velocity accommodation sites and modes. 
The effect of sites and modes on friction and wear are 
discussed. The third body model presents all of tribo- 
logy as a science centered on the notion of flow. It is 
shown that the extension of the third body approach to 
include velocity accommodation mechanisms is the 
necessary step to go from the qualitative to the quanti- 
tative exploitation of the third body concept. It situates 
lubrication from the rest. Twenty accommodation 
mechanisms are identified in the rest, while only one 
exists in thick film lubrication. Modeling of a general 
tribology problem is still out of reach today. 


General 
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AD-A213 394/0/GAR PC A04/MF A01 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Ocean Engineering. 
Algorithm for Control Volume Analysis of Cryo- 
= Systems. 

jaster’s thesis. 
M. B. Stanton. Jun 89, 72p 
Grant N00228-89-G-0580 


The thesis —_ an algorithm suitable for numerical 
analysis of cryogenic refrigeration systems. Prelimi- 
nary design of a cryogenic system commences with a 
number of decoupling assumptions with regard to the 
process variables of heat and work transfer (e.g. work 
input rate, heat loading rates) and state variables 
(pinch points, momentum losses. —— preliminary 
performance estimations minimizes the effect of com- 
ponent interactions which is inconsistent with the 
intent of analysis. A more useful design and analysis 
tool is one in which no restrictions are applied to the 
system - interactions become absolutely coupled and 
governed by the equilibrium state variables. Such a 
model would require consideration of hardware specifi- 
cations and performance data and information with re- 
spect to the thermal environment. Model output would 
consist of the independent thermodynamic state varia- 
bles from which process variables and performance 
parameters may be computed. This model will have a 
framework compatible for numerical solution of a digi- 
tal computer so that it may be interfaced with graphic 


symbology for user interaction. This m ap- 
proaches ic problems in a nig ly-coupled 
stat it manner. The framework for this algo- 
rithm revolves around the pracnone my Soke ge oe 
ic solution technique for computer Thermody- 
namics (CAT). Fundamental differences exist between 
the Control Volume (CV) algorithm and CAT, which will 
be discussed where appropriate. 
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PAT-APPL-7-292 146/GAR 
National Aeronautics and 
Cleveland, OH. Lewis Research 
High Temperature Flexible Seal. 
Patent Application. 

B. M. Steinetz, and P. J. Sirocky. Filed 30 Dec 88, 
14p N89-28830/2, NASA-CASE-LEW-14695-1 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


This device is concerned with sealing the sliding inter- 
faces between structural panels that are roughly per- 
pendicular to each other or whose edges are butted 
against one another. The gap which the seal element 
must seal in not uniform along the seal length requiring 
significant seal flexibility. The seal is mounted in a rec- 
pe. gre groove in a moveable structural panel. The 
comprises a plurality of ages po shaped 
wafers stacked next to one another and preloaded in 
the axial direction to minimize — between 
wafers. The wafers are laterally preloaded to maintain 
sealing contact along the wafer faces which engage 
the adjacent wall of a sidewall using one of several 
approaches, such as the pressurized linear bellows. 
The seal accommodates distortions in the adjacent 
= by relative sliding between adjacent wafers. 
eakage between wafers is further minimized with 
good wafer surface finishes. Leakage between the 
seal nose and the adjacent structural panel is mini- 
mized when sealing against a distorted sidewall with 
relatively thin wafers and suitable seal preload appara- 
tus. Leakage behind the seal is minimized with good 
= tolerances and good sealing contact between 
ie preload system and the back of the peripheral 
edge of the wafers. 


PC A03/MF A01 
ice Administration, 
inter. 


Carbon & Graphite 
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Eoanusettotte Peet ond oe MF A01 
nt Oo avy, ington, DC. 

— for Stabilization of Pan-Based Carbon 


Patent Application. 

L. H. Peebles. Filed 30 Jun 89, 11p AD-D014 228/1 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


This invention relates to carbon fibers, and more par- 
ticularly, to an improved process for stabilizing polya- 
crylonitrile (PAN) based fibers prior to carbonization 
and high-temperature heat treatment. There has been 
an increasing demand for construction materials of 
high strength-to-weight ratio and high Young’s modu- 
lus for use in civilian and military applications, particu- 
larly for materials that have thermal stability. Ac- 
cordingly, there has been a demand for improved rein- 
forcing fibers to be embodied in structural composites 
which are exposed to conditions of high temperature 
and high mechanical stress. Carbon fibers are pro- 
duced in five manufacturing steps: polymerization of 
monomers, such as acrylonitrile; orientation of the 
linear polymer molecules by ——s them into fibers; 
stabilization by heating the fibers to 150-350 C. Patent 
applications. (JES) 
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AD-A212 939/3/GAR PC A23/MF A03 
NATO Advanced Study Inst., Lucca (Italy). 
Structure-Property Relationships in Surface-Modi- 
fled Ceramics. NATO (North Atiantic Treaty Orga- 
nization) Advanced Science Institutes, Series E: 
Applied Sciences, Volume 170. 

C. J. McHargue, R. Kossowsky, and W. O. Hofer. 
1989, 531p 

Proceedings of a NATO Advanced Studies Institite 
held at Il Ciocco, Tuscany, italy, 28 Aug-9 Sep 88. 


The use of ion beams for the modification of the struc- 
ture and properties of the near-surface region of ce- 
ramics began in earnest in the early 1980s. Since the 
mechanical pr: ies of such materials are dominat- 
ed by surface flaws and the surface stress state, the 
use of surface modification techniques would appear 
to be an obvious application. As is often the case in 
research and development, most of the initial studies 
can be characterized as cataloging the response of 
various ceramic materials to a range of ion beam treat- 
ments. The systematic study of material and ion beam 
parameters is well underway and we are now design- 
ing experiments to provide specific information about 
the processing parameter - property relationships. The 
first group of lectures dealt structure-property with the 
fundamentals of ion-solid interactions and the defect 
structure of compounds. Chemical and thermodynam- 
ic factors appear to be significantly more important 
than for simple metallic systems. The second group of 
lectures concerned the experimentally observed mi- 
crostructural features and phase structures that devel- 
op during ion-beam processing of ceramics. The prop- 
erties of ion-implanted and ion-beam-mixed ceramics 
were treated in Part Ill, and included discussions on 
mechanical, tribological, chemical, electrical, and opti- 
cal properties. The final section was concerned with 
thin films and coatings prepared by ion-beam-assisted 
processes. Symposia. (KT) 
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AD-A212 940/1/GAR PC A07/MF A01 
Endochronics, Vancouver, WA. 

Theory of Damage in Brittle and Cementitious Ma- 
terials. Part 1. 

Final rept. 15 Jan 88-15 May 89. 

K. C. Valanis, and K. Khan. 17 Jul 89, 137p ENDIC- 
007-AFOSR-1989, AFOSR-TR-89-1212 

Contract F49620-88-C-0038 


The purpose of the present study was to develop a 
local three-dimensional continuum theory of damage. 
Two materials were investigated: grey cast iron and 
plane concrete. The basic concepts (such as the form 
of the free energy in the presence of damage) were 
tested on cast iron, which is a brittle substantially elas- 
tic material. This approach was very fruitful. The free 
energy representation proved correct in view of the ex- 
cellent agreement between the calculated and experi- 
menial results in elastic domains with a sharp geomet- 
ric discontinuity (a crack). Since in endochronic plastic- 
ity the free energy is the basis for the derivation of the 
constitutive equation, this result was instrumental in 
the development of a damage sensitive constitutive 
theory for concrete where the interaction between 
— and damage posed complex questions. 

amage theory, Brittle fracture, Micromechanics, Soft- 
ening, Concrete, Cast iron. (jes) 
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AD-A212 972/4/GAR PC A03/MF A01 
Chicago Univ., IL. Dept. of Chemistry. 

New Model for the Structure of Silica Glass. 

Annual rept. 15 Apr 88-1 Aug 89. 

C. S. Marians, and J. K. Burdett. 20 Sep 89, 48p 
Contract N00014-85-K-0354 


A new model is presented for the structure of silica 
glass. This modulated network model is a direct heir 
not only to the continuous random network model of 
Zachariasen, but also to the microcrystalline model of 
Phillips. It consists of domains of six-ring networks 
linked by interfacial material containing rings of other 
sizes. The model is supported by some new geometri- 
cal theorems which lead to important restrictions on 
the network topology. Keywords: Glasses, Order-dis- 
order. (JES) 
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AD-A213 018/5/GAR 
Cincinnati Univ., OH. Nanoelectronics Lab. 


PC A02/MF A01 


Mechanisms in Reactive lon Etching of Silicon Car- 

bide Thin Films. 

Technical rept. 

5 + "ia and A. J. Stecki. 1989, 9p Rept no. UC- 
-1 

Contract N00014-81-K-0605 


The — mechanisms for the reactive ion etching of 
SiC thin films were investigated using fluorinated 
gases, such as SF6/02, CHF3/02, CBrF3/02. The 
major mechanisms involved are: (a) physical removal 
by egg: Mew to ionized particles within the 
plasma, (b) chemical reaction of active plasma species 
with C and Si with the generation of volatile products. 
The self-induced DC Bias has been shown to have a 
very strong effect up to a certain crossover value of 
around 300V. The effect is related to the rate-limiting 
removal of the C-rich surface layer. We have con- 
firmed that the chemical reaction process proceeds by 
removal of Si through reactions with F species (to gen- 
erate SIF40) while C is removed by reactions with 02 
(to generate Cox) only. No reaction between C and F 
was observed in the experimental results. Keywords: 
Etching mechanisms, Fluorinated gases, Silicon Car- 
bide, Carbon blocking model. (JES) 
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AD-A213 213/2/GAR PC A03/MF A01 
Washington Univ., Seattle. Dept. of Mechanical Engi- 
neering. 

Spall Resistance of Alumina. 

Technical rept. 

L. R. Deobald, M. Taya, A. S. Kobayashi, and H. S. 
Yoon. Sep 89, 17p Rept no. UWA/DME/TR-89/1 
Contract N00014-87-K-0326 


The spall strength of alumina bars was determined 
using a bar impact apparatus. The fracture morphology 
in the region of maximum tensile stress caused by the 
transient wave was investigated using a scanning elec- 
tron microscope. No microcracking was detected 
away from the spall plane and the fracture toughness 
of the unspalled bar remained eye ys with in- 
creasing velocity. The ultimate goal of this research 
Project is to study the residual strength of monolithic 
ceramics and ceramic/ceramic composites. The re- 
sults of such a study can be used to design engineered 
ceramic composites with higher impact resistance. In 
order to achieve this goal, an impact test, which is a 
variation of the plate impact test, was developed. The 
plate impact test produces a one-dimensional com- 
pressive square stress pulse, which neglects the ef- 
fects of lateral inertia caused by Poisson’s effect, prop- 
mee from the impact face at the speed of sound. 
The impactor is made of the same material and its 
length is half of the specimen length. A stress pulse, 
with a length equal to the specimen length, is thus pro- 
= Fracture mechanics; Ceramics; Alu- 
mina. (kt) 
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DE89009440/GAR PC A03/MF A01 
Solar Energy Research Inst., Golden, CO. 

Novel thin-film CulnSe2 fabrication. Final subcon- 
tract report, January 1989. 

Progress rept. 

G. D. Mooney, and A. M. Hermann. Jun 89, 13p 
SERI/STR-211-3529 

Contract AC02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This work studies the feasibility of fabricating CulnSe2 
(CIS) solar cells by laser annealing sandwiched layers 
of elemental Cu, In, and Se. The chalcopyrite phase of 
CIS now is obtained by thermal annealing elemental 
Cu and In layers in H2Se. This process is hazardous 
because the H2Se gas is highly toxic. The ability to 
form the desired chalcopyrite structure by laser an- 
nealing would be safer and more conductive to | 
scale production. Initial studies of the feasibility of 
laser annealing the elemental layered structures were 
— using a CW argon laser on films fabricated 
y means of electrodeposition. Characterization of the 
post-annealed films by x-ray diffraction analysis has 
shown encouraging results. The laser annealed films 
have all contained the chalcopyrite phase of CiS. The 
percentage of the chalcopyrite phase has been small 
however. Undesirable binary oxides have also formed. 
To produce higher quality films, future work will con- 
centrate on increasing the percentage of the desirable 
ange and eliminating all binary compounds. 5 refs., 4 
igs., 1 tab. 
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DE89010129/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Structure-mechanical property relationships in ion 


implanted 

C. J. McHargue, C. W. White, P. S. Sklad, M. E. 
O’Hern, and D. L. Joslin. 1989, 15p CONF-890995-1 
Contract AC05-840R21400 

International seminar on surface engineering by high 
energy beams (2nd), Lisbon (Portugal), 5-7 Sep 1989. 
Sponsored by of Energy, Washington, DC. 
phe og this document are illegible in microfiche 


Although the majority of research and development in- 
volving ion implantation has been devoted to the 
doping of semiconductors, there has also been much 
activity toward altering the chemical, physical, and me- 
chanical [sty am of metals and alloys. In recent 
years, there been a resurgence of interest in the 
use of ion beams to alter the properties of insulating 
materials. As a class of materials, insulators exhibit a 
range of properties, structures, phases, chemical 
bonding types, etc. This paper will consider the portion 
of that class called ceramics, primarily the crystalline 
oxides and carbides that find technological applica- 
tions today. 30 refs., 10 figs., 1 tab. 
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DE89015998/GAR PC A05/MF A01 
Advanced Fuel Research, Inc., East Hartford, CT. 
Radiative properties of ash and slag. Seventh 
quarterly report, February 1, 1989-June 30, 1989. 
Progress rept. 

P. R. Solomon, and J. R. Markham. Jul 89, 96p 
DOE/PC/79901-T4 

Contract AC22-87PC79901 

Sponsored by Department of Energy, Washington, DC. 
pret or of this document are illegible in microfiche 
products. 


Thermal radiation plays a key role in the operation and 
efficiency of combustion lems, accounting for over 
90% of the heat transfer. analysis of radiative heat 
transfer in coal-fired boilers, combustion chambers 
and other energy systems requires accounting for the 
effects of inorganic deposits on bounding surfaces and 
of entrained particulates, such as pulverized coal, 
char, and fly-ash. These effects can be predicted; 
however, the accuracy in predicting the radiative prop- 
erties of entrained pyrolysis (ash) and deposit layers 
(slag) is limited by inaccurate knowl of the physi- 
cal/chemical properties of the materials over a ri 

of material temperatures and radiative wavel 

that is representative of conditions in practical com- 
bustion systems. The objective of this project is to 
make laboratory measurements of the radiative prop- 
erties of extracted ash deposit samples. During this 
quarter, technique validation measurements were 
completed and measurements were performed on 
slag supplied by the Babcock and Wilcox Company. 11 
refs., 56 figs., 2 tabs. 
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DE89016275/GAR PC A03/MF A01 
Southwest Research Inst., San Antonio, TX. 
Characterization of pore evolution in ceramics 
during creep failure and densification. Progress 
report. 


Progress rept. 

R. A. Page, J. Lankford, and K. S. Chan. Nov 84, 
31p DOE/ER/45063-1 

Contract FG05-84ER45063 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Rice has pointed out that the failure of ceramics is a 
weak link process, and that frequently, the number, 
distribution, size(s), and shapes of inherent pores 
within a ceramic body constitute its principal weak 
links. General (average) porosity has been specifically 
identified as a controlling parameter in compressive 
failure under ambient conditions, and since local com- 
pressive failure usuaily is involved in wear, particle 
impact, and abrasive damage modes, average porosity 
should be very important under these circumstances 
as well. However, porosity-induced tensile failure at 
low homologous temperatures is concerned with lar: 

est pore, or pore cluster, sizes. On the other hand, fail- 
ure of ceramics during creep at elevated temperatures, 
under all states of stress, is very sensitive to average 
porosity; such failure involves the nucleation, growth, 
and eventual coalescence of multiple pores. Creep 
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lifetime prediction, therefore, involves the estimation of 
pore vgmmertalevdonceconsoirg he cea 
evidence concerning creep 
ceramics will be reviewed, and 

failure models will be outlined. pe. 8 | 


experimental test conditions which should permit di 
crimination between competing theoretical possibili- 
ties. Pore evolution during sintering/processing will be 
discussed. 95 refs., 1 fig. 


pBs0-117383 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Ceramics Div. 

Grain-Size and R-Curve Effects in the Abrasive 
Wear of Alumina. 


Final rept. 

S. J. Cho, B. J. Hockey, B. R. Lawn, and S. J. 
Bennison. ‘oy A ae 
Sponsored ‘orce Office of Scientific Research, 
Bolling AFB, DC., Gas Research Inst., Chicago, IL., 
and Korea Science and Engineering Foundation. 

Pub. in Jnl. of the American Ceramic Society 72, n7 
p1249-1252 1989. 


Results of sliding wear tests on three alumina ceram- 
ics with different grain sizes are discussed in the light 
of crack-resistance (R-curve, or T-curve) characteris- 
tics. The degree of wear increases abruptly after a criti- 
cal sliding period, reflecting a transition from deforma- 
ton coiled to fracture-controlled surface removal. 
The transition occurs at earlier sliding times for the alu- 
minas with the coarser-grained microstructures, indic- 
ative of an inherent size effect in the wear process. A 
simplistic fracture mechanics model, incorporating the 
role of internal thermal expansion mismatch stresses 
in the crack-resistance characteristic, is developed. 
an inverse relation between wear 
large-crack toughness for ceramics 

with pronounced R-curve behavior. 
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PBS0-117722 Not available NTIS 

National Inst. of Standards and Technology (IMSE), 

ae , MD. Ceramics Div. 

Fuahtes Mechanism of Alumina with Water. 
tl 


R. S. po S. M. Hsu, and E. E. Klaus. 1989, 7p 


Sponsored by Department of Energy, Washington, DC. 
Pub. in Tri Transactions 32, n3 p357-363 1989. 


Water has been found to exhibit significant effects on 
the tribological behavior of alumina. A film-like sub- 
stance was found on the surfaces of water lubricated 
alumina wear surfaces, suggesting the possibility of tri- 
bochemical reaction between water and ajumina in the 
contact junction. The paper describes an investigation 
of the alumina/water tribosystem to determine the 
chemical interaction between the two materials under 
rubbing conditions. A combination of x-ray powder dif- 
fraction and thermogravimetric analysis (TGA) has 
been used to inv: ite the kinetics of aluminal/water 
reactions. The e ments have determined that tran- 
sition (gamma) alumina reacts with water to form hy- 
droxides of aluminum. At high temperature (approxi- 
NOt 200 C) aluminum oxide hydroxide (boehmite - 
) is formed, while at lower temperature (ap- 

pone wm be 100 C) the formation of aluminum trihy- 
droxide (bayerite-Al(OH)3) is favored. A mechanism 
for lubrication of alumina with water is proposed 
stresses and temperatures in the contact 

junction case phase transformation from alpha alumi- 
na to a transition alumina. The transition alumina sub- 
sequently reacts with water to form a lubricious hy- 
droxide layer and reduce friction and wear. 
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PBS0-122649/GAR 
Provningsan: 
Fatigue of Hot-! 


PC A03/MF A01 
stalt, Boras (Sweden). 
sostatic-Pressed Silicon Ni- 


L. Carlsson. 1989, 27p ISBN-91-7848-193-7, SP- 
RAPP-1989:43 


Cyclic fatigue was studied for hot-isostatic-pressed sili- 
con nitride at room temperature. The number of cycles 
Se as 
of 70% of the 4-point bending and 10 to the 
4th power cycles at 95% of the be: str tor 
behavior was found not to be ti 

cycle-dependent, at least at the lowest stresses. hom 
ning electron fractographs revealed numerous small 


122 VOL. 90, No. 3 


— in the fatigued area. The findings are consistent 

an model, in which are developed 
in the g in the grain boundaries. The cracks 
grow under ic aie until the sample fails ac- 
cording to the G law. 
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PBS0-851130/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


VA. 
Sol-Gel Processes and ee. April 1977-Octo- 
ber 1989 (Citations from the International Aero- 


space Abstracts 

Rept. for Apr 77-Oct 89. 

Nov 89, 43p 

Prepared i in cooperation with ge Aeronautics and 
ee ——" Washington, DC. 


This bibliography contains citations concerni 


and development of nd ao ga do 
rived fomtonais S ht hme pone fale incl 


tective and rohan films, ceramic coatings, Ht ao 
composites and microcomposites, porous and dense 
composites, fiber reinforced composites, oxides, and 
ductile ceramics. Topics include preparation of high 
temperature superconducting oxides and films, _ 
rage composites and ceramic matrix 

h temperature applications, sol-gel pe a 
a ; ceramics, ey on semiconductors, 
infrared Saas coatings, coatings on carbon/ 
carbon composit ange, Rn 69 citations fully in- 
dexed and ohading | a title list.) 
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Oak Ri sop Lab., TN. 
Mi | aspects of the friction of hot-fila- 
ment-grown diamond thin films. 
P. J. Blau, C. S. Yust, and R. E. Clausing. 1989, 10p 
CONF-8909174-1 
Contract AC05-840R21400 

(16th), Villeur- 


7 ae a posium on tribo 

x (France), 5-8 Sep 1989. Sponsored by 
paren of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Recent developments in chemical vapor deposition 
(CVD) technology have made it possible to produce 
thin diamond film on a v of substrate materials. 
Diamond, having a very high ness and low slidi 
friction coefficients, isa good candidate for tribologica 
applications. Diamond Ss produced by a hot-fila- 
ment CVD method often have irregular surfaces 
owning to the preferred growth mode of the crystals 
which form on the surface. This investigation using 
sapphire and bearing steel spherically tipped sliders 
demonstrated that the morp! diamond film 
surface produced friction coefficient up to ten times 
those observed in previous experiments which in- 
volved smooth diamond surfaces sliding against vari- 
ous solids in air. 12 refs., 8 figs., 1 tab. 


006,130 

PAT-APPL-7-343 762/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 

Coating and Composition Containing Lipid Micros- 
tructure Toxin Dispensers. 

Patent — 

R. R. Price, and R. Brady. Filed 14 Apr 89, 22p AD- 
D014 234/9 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A coating composition contains an effective amount of 
between 5 and 70 percent by weight of metalized tu- 
bules which are or which encapsulate a composition 
known to have an antifouling effect or known to pos- 
sess antimicrobial, herbicidal algaicidal or pesticidal 
(biocidal) . When the coating composition is 
applied to a surface to be protected, a toxic surface 
environment is formed. The tubules can be used alone 
or the tubules can contain in the hollow core a second- 

or co-biocidal agent or mixtures of these agents. 
When desired, the metal rat metalizing the 
tubule can be a non-biocidal In those cases, 
protection is provided by the biocidal agent carried in 


the core. Keywords: Antifouling coatings; Biofouling, 
Patent applications. (KT) 
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PAT-APPL-7-381 240/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveiand, OH. Lewis Research Center. 

Arc-Textured High Emittance Radiator Surfaces. 
Patent Application. 

B. A. Banks. Filed 18 Jul 89, 11p N89-28651/2, 
NASA-CASE-LEW-14679-1 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


High emittance radiator surfaces are produced by arc- 
texturing. This process produces such a surface on a 
metal by scanning it with a low voltage electric arc 
from a carbon electrode in an inert environment. 


006,132 


PATENT-4 639 399 Not available NTIS 
Department cf the Navy, Washington, DC. 

Nickel Oxide, Ceramic Insulated, High Tempera- 
ture Coating. 


Patent. 
L. F. Aprigliano. Filed 26 Nov 85, patented 27 Jan 
87, 4p AD-D014 239/8, PAT-APPL-6-801 895 

Sui PAT-APPL-6-801 895, AD-014 038. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50 


A three layer composite coating for gas turbine engine 
materials and other materials exposed to high tem- 
peratures, thermal cycling, and corrosive environ- 
ments. The base layer is Aluminide or an MCrAlY com- 
posite, where M is a metal selected from the group 
consisting of nickel or cobalt, alone or in combination, 
The middle layer is a ceramic composite. The outer 
layer is composed of nickel oxide. Patents. (JES) 
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PB90-117961 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
pa earner MD. Ceramics Div. 
Cathodoluminescence of Defects in Diamond 
Films and Particles _— by Hot-Filament Chemi- 
ah 
Final rept. 
L. H. Robins, L. P. Cook, E. N. Farabaugh, and A. 
Feldman. 1989, 11p 
nor Physical Review B 39, n18 p13 367-13 377, 15 
jun 89. 


Point defects, impurities, and defect-impurity complex- 
es in diamond particles and polycrystalline films were 
investigated by cathodoluminescence (CL) imaging 
and oscopy in a scanning electron microscope. 
The diamond films and particles were grown by hot- 
filament methane-hydrogen chemical-vapor deposi- 
tion at several different temperatures; the nominal 
deposition temperature (Td) ranged from 600 to 850 C. 
Electron-beam energies used to excite the CL were 
10-30 keV. By comparing the CL spectra to spectra of 
known defects in natural and synthetic diamond, the 
following luminescence centers were identified: 2.156- 
eV center attributed to a nitrogen-vacancy complex; 
2.326-eV center, also thought to be a nitrogen-vacan- 

complex; violet-emitting center (observed peak po- 
sition at 2.82 eV), associated with dislocation line de- 
fects, whose atomic structure is uncertain; 3.188-eV 
center, attributed to interstitial nitrogen or a nitrogen- 
(carbon-interstitial) complex; isolated neutral vacancy 
(denoted the general radiation center) with principal 
zero-phonon line at 1.673 eV. The luminescence from 
each center displayed a different dependence on Td 
and film morphology. 
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AD-A212 975/7/GAR 
Brown Univ., Providence, Ri. 


PC A01/MF A01 





Ductile Failure. 

Final rept. 

A. Needleman. Sep 89, 5p 
Contract N00014-86-K-0262 


Work under this contract has proceeded in three 
areas: (i) analyses of ductile fracture processes, with 
the aim of assessing the capability of analyses carried 
out within the Gurson constitutive framework for pro- 
gressively at solids to provide quantitative pre- 
dictions of ductile fracture; (ii) the development of a 
finite element methodology for localization and failure 
analysis in order to carry out fully three dimensional 
finite element analyses of ductile failure processes and 
(iii) studies of the effects of fiber volume fraction, ge- 
ometry and spacing on plastic response and ductile 
failure in metal matrix composites. (JES) 
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AD-A212 994/8/GAR PC A02/MF A01 
Northwestern Univ., Evanston, IL. Center for Quality 
Engineering and Failure Prevention. 

Localization of Ultrasound in Thick Composites. 
Interim rept. 

Y. Lu, and J. D. Achenbach. 15 Aug 89, 10p Rept 
no. NU-CENTER-QEFP-1989-2 

Contract N00014-89-J-1362 


The propagation of ultrasound in fiber-reinforced com- 
posites is controlled by the relative magnitudes of 
characteristic length variables. These length variables 
are the wavelength (Lambda), the fiber diameter (a), 
the thicknesses of plies (h), and the overall thickness 
of the component (H). In this paper we consider the 
propagation of longitudinal waves in a cross-ply fiber- 
reinforced composite. Since Lambda> >a, we will use 
an effective modulus representation for the mechani- 
cal behavior of the plies. This means that in the direc- 
tion normal to the plies longitudinal waves will propa- 
|e with a wave speed which is independent of the 

ber direction. Hence the problem considered here is a 
one dimensional problem of wave propagation through 
layers with identical mechanical impedances which are 
separated by interfaces. Since the interfaces of the 
plies and/or laminates may reflect sound, a composite 
may display some of the features that are characteris- 
tic of the propagation of ultrasound in periodic media, 
such as passing and stopping bands in the frequency 
spectrum. Strict structural periodicity is, however, an 
idealization. In reality there will be random deviations 
from periodicity, which will in fact destroy the passing 
bands, and will give rise to attenuation at all frequen- 
cies. This attenuation is often referred to as localiza- 
(AW) The present paper analyzes such localization. 
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AD-A213 080/5/GAR PC A03/MF A01 
Advanced Materials Lab., Concord, MA. 

Behavior of Metal Matrix Composites at Cryogenic 
Temperatures. 

Final rept. 29 Sep 86-30 Mar 87. 

T. L. Altshuler. 29 Apr 87, 35p AML-TR-87-4, NSWC- 
TR-87-216 

Contract N60921-86-C-0283 


A cryogenic mechanical testing facility was construct- 
ed capable of testing materials from 4.2 degrees 
Kelvin to room temperature. Three tensile test were 
performed on P55 Gr/6061 Al metal matrix compos- 
ites. At 4.2 degress Kelvin, the elastic modulus was 
21.7 million psi and the ultimate tensile strength was 
85.1 jsu, At 77 degress Kelvin, the elastic modulus was 
20.5 million psi, and the ultimate tensile strength was 
78.4 ksi. At 293 degrees Kelvin, the elastic modulus 
was 27.4 million psi, and the ultimate tensile strength 
was 93 ksi. a Metal matrix composites; Ten- 
sile behavior. (SDW) 


006, 137 

AD-A213 094/6/GAR PC A03/MF A01 
Naval Air Development Center, Warminster, PA. Air 
Vehicle and Crew Systems Technology Dept. 

Fatigue Behavior of Silicon Carbide Whisker/Alu- 
minum Composite. 

Final rept. 

E. E. Lee. 1 Oct 88, 23p Rept no. NADC-89037-60 


Specimens of an extruded 19.8 vol % SiCw/2124 alu- 
minum alloy composite were subjected to constant 
amplitude loading of stress ratio 0.1 at room tempera- 
ture in a laboratory atmosphere. The fatigue crack 
growth path is tortuous and much of it is nearly parallel 
to the extrusion direction of the specimen. This is at- 
tributable to the SiCw aligned in the extrusion direc- 


tion. The logarithm of fatigue fracture life, NF, in- 
creases |i with decreasing stress range, within 
the limits of the applied stress range. The observed 
fract ic features are facets steps in the initial 
stage, striations in the su uent stage, and dimples 
in the final stage of fatigue. (JES) 


006, 138 
AD-A213 180/3/GAR PC A03/MF A01 
Washington Univ., Seattle. Dept. of Mechanical Engi- 


neering. 

fn ay cm | of a Particulate-Reinforced/Ceramic- 
Matrix Composite. 

Technical rept. 

M. Taya, S. Hayashi, A. S. Kobayashi, and H. S 


Yoon. Sep 89, 37p Rept no. UWA/DME/TR-89/2 
Contract NO0014-87-K-0326 


The toughening mechanism of particulate-reinforced/ 
ceramic-matrix composites was attributed to the ther- 
mal residual stress field induced by the differential 
thermal expansions of the matrix and the particulate 
when the composite is cooled from the processing to 
room temperature. The measured increase 77 percent 
in toughness in a TiB2-particulate/SiC-matrix ceramic 
composite compared well with the predicted increase 
of 52 percent. Keywords: Toughening mechanism; 
Particulate-reinforced/ceramic-matrix composite; 
Thermal residual stress; Crack deflection model; 
ony model; Coefficient of thermal expansion. 
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AD-A213 234/8 Not available NTIS 
Ecole Nationale Superieure des Mines de Saint- 


Etienne (France). 

International Sym ium on Acoustic Emission 
from Composite erials (3rd) (AECM-3). Held in 
Paris, France on July 17-21, 1989. 

21 Jul 89, 442p R/D-6163-MS-02 

Contract DAJA45-89-M-0149 

Availability: The American Society for Nondestructive 
Testing, Inc., 4153 Arlingate Plaza, P.O. Box 28518, 
Columbus, OH 43228-0518. HC $80.00. No copies fur- 
nished by DTIC/NTIS. 


CARP, as it is popularly known, is a part of the Ameri- 
can Society for Nondestructive Testing, Inc. (ASNT). 
CARP addresses the applications to composites of the 
nondestructive testing technique whereby sound 
waves are sued to monitor and evaluate the structural 
integrity of composites. This mission involves the 
Committee in adapting acoustic emission (AE) equip- 
ment, techniques, and science to the specialized char- 
acter of engineering composites. Present and past 
subcommittees with the following titles have been 
formed: Low pressure tanks; High pressure tanks; 
Stack gratings and manlift booms; Equipment inter- 
changeability, Fiberglass pipe; Microstructures; Per- 
sonnel qualification; Defect characterization; Aero- 
space/advanced composites; Symposia. (JES) 
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AD-A213 358/5/GAR PC A15/MF A02 
Imperial Coll. of Science and Technology, London 
(England). Dept. of Mechanical Engineering. 
Ad e Bonding of Themmephietie Composites. 
Final rept. 23 Jul 86-23 Sep 89. 

A. J. Kinloch. 19 Sep 89, 335p 

Contract DAJA45-86-C-0037 


This thesis discusses the problems that occur when 
thermo plastic-based fiber-composite materials are 
bonded using structural engineering adhesives, such 
as epoxy and acrylic adhesives. A double-cantilever 
beam joint has been employed and it is shown that the 
value of the adhesive fracture energy, G(c), is very low 
when a simple abrasion/solvent-wipe surface pretreat- 
ment is used for the thermoplastic fibre-composites. 
This arises from crack growth occuring along the ad- 
hesive/composite interface, which is relatively weak 
when such a pretreatment is employed. Secondly, the 
surfaces of the corona-discharge treated composites 
have been characterised using X-ray photoelectron 
spectroscopy, contact angle analysis and scanning 
electron microscopy. These studies revealed that the 
strong adhesion associated with corona pretreatment 
is via increasing the wettability and intrinsic adhesion 
of the thermoplastic fibre-composite materials. Thirdly, 
it is demonstrated how very effective a corona-dis- 
charge surface pretreatment may be for these materi- 
als. Indeed, when such a pretreatment is used, interfa- 
cial crack growth is no longer observed but the crack 
now propagates either cohesively in the adhesive or 
through the composite substate; both failure modes 
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lead to relatively high values of G(c), with the former 
resulting in the highest values of G(c) being recorded. 
The thesis concludes by describing a study on design- 
ing efficient lap joints. (AW) 


PC A03/MF A01 


Atomic imaging and interfacial analysis. 

C. J. D. Hetherington, and G. Thomas. Jan 89, 13p 
LBL-26734, CONF-8901 153-1 

Contract ACO3-76SF00098 

Ceramics-metal interfaces conference, Santa Cruz, 
CA (USA), 16-18 Jan 1989. Sponsored by Department 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 

The structure and composition of interfaces are impor- 
tant in influencing the overall ical properties of 
materials. Thus, a methodical development of the 
growth and processing of metal/ceramic composites 
with a view to improving their properties should be ac- 
companied by a characterization of the interfacial 
pon a Sp we paper, the contribution of atomic im- 
aging by e gtr ngs sped raga oe is 
indicated with examples research utilizing the 
Atomic Resolution Microscope (ARM) at the National 
Center for Electron Microscopy. 10 refs., 1 fig. 


006,142 

N89-29478/9/GAR PC A02/MF A01 

— Electric Co., Cincinnati, .- = 
evolutionary lor Materials 

Structures Study, Addendum No. 1. 

F. A. Schweiger. Feb 87, 6p NAS 1.26:179642-ADD- 

1, NASA-CR-179642-ADD-1 

Contract NAS3-24622 


Four tables (Nos. LIX, LXa, LXb, and LXIV) are not a 
part of the main volume of this NASA final report be- 
cause they are proprietary to General Electric. These 
proprietary tables are included in this Addendum 
report. The tables retain the numbering used in the 
main report for easy reference. 
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N89-29492/0/GAR PC A07/MF A01 
Stanford Univ., CA. 

— Behavior of Delaminated Composite 


S. O. Peck, and G. S. Springer. Oct 89, 149p NAS 
1.26:184816, NASA-CR-184816 
Contract NCC2-304 


The response of delaminated composite plates to 
compressive in-plane loads was investigated. The de- 
laminated region may be either circular or elliptical, 
and may be located between any two plies of the lami- 
nate. For elliptical delaminations, the axes of the el- 
lipse may be arbitrarily oriented with respect to the ap- 
plied loads. A model was developed that describes the 
stresses, strains, and deformation of the sublaminate 
created by the delamination. The mathematical model 
is based on a two dimensional nonlinear plate theory 
that includes the effects of transverse shear deforma- 
tion. The model takes into account thermal and mois- 
ture induced strains, transverse pressures acting on 
the sublaminate, and contact between the sublamin- 
ate and plate. The solution technique used is the Ritz 
method. A computationally efficient computer imple- 
mentation of the model was developed. The code can 
be used to predict the nonlinear-load-strain behavior of 
the sublaminate including the buckling load, postbuck- 
ling behavior, and the onset of delamination growth. 
The accuracy of the code was evaluated by oe 
the model results to benchmark analytical solutions. 

series of experiments was conducted on Fiberite 
T300/976 graphite/epoxy laminates bonded to an alu- 
minum honeycomb core forming a sandwich panel. 
Either circles or ellipses made from Teflon film were 
embedded in the laminates, simulating the presence of 
a delamination. Each specimen was loaded in com- 
pression and the strain history of the sublaminate was 
recorded far into the postbuckling regime. The extent 
of delamination growth was evaluated by C-scan ex- 
amination of each specimen. The experimental data 
were compared to code predictions. The code was 
found to describe the data with reasonable accuracy. 
A sensitivity study examined the relative importance of 
various material properties, the delamination dimen- 
sions, the contact model, the transverse pressure dif- 
ferential, the critical strain ee rate, and the 
relative growth direction on the buckling load, the post- 
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buckling behavior, and the growth load of the subla- 
minate. 
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N89-29493/8/GAR PC A03/MF A01 
Stanford Univ., CA. 

Delaminations in Composite Plates Caused by 
Non-Penetrating impact. 

Final Report. 

S. R. Finn, and G. S. Springer. Oct 89, 24p NAS 
1.26:185063, NASA-CR-185063 

Contract NCA2-311 


A model is presented for estimating the dimensions of 
delaminations in continuous fiber reinforced compos- 
ite plates subjected to non-penetrating (low velocity) 
impact of a solid object. The model is based on dimen- 
sional analysis, and results in two simple, closed form 
expressions, one providing the delamination length, 
the other the delamination width. Comparisons of dela- 
mination lengths and widths calculated by these ex- 
pressions with experimental data suggest that the 
model predicts these dimensions with reasonable ac- 
curacy. 
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N89-29494/6/GAR PC A14/MF A01 
Office National d’Etudes et de Recherches Aerospa- 
tiales, Paris (France). 

Theoretical and Experimental Analysis of the 
Effect of Microstructural Parameters on the Prop- 
erties of Fragile-Matrix Composites. 

Ph.D. Thesis. 

P. Peres. 1988, 311p ONERA-NT-1988-4 

In French; English Summary. Original Report Will Also 
Be Announced as Translation (Esa-TT-1167). 


A micromechanical approach is used to attempt to pro- 
vide a better understanding of the role played by mi- 
crostructural parameters in the behavior of ceramic 
matrix composites under simple mechanical stress at 
atmospheric temperature. The accent is placed on the 
control of fabrication parameters of unidirectional SiC/ 
LAS glass composites, and on their physical and 
chemical characterizations. An experimental microme- 
chanical characterization philosophy of the ceramic 
composites is developed, along with two experiments, 
a mechanical analysis of the fiber-matrix interface by 
the instrumented microindentation technique, and ten- 
sile testing under optical microscope observation, to 
identify the rupture phenomena that appear during 
loading. The interpretation of the cracking phenomena 
and the analysis of the sensitivity of the microstructural 
parameters are based on numerical simulations that 
rely on the idea of interface slip and failure statistics. 
These simulations follow models that describe multiple 
cracking in single-filament composites and the propa- 
gation of a matrix crack in fiber-reinforced plate. 
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N89-29522/4/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

Creep Behavior of Tungsten Fiber Reinforced Nio- 

bium Metal Matrix Composites. 

Final Report. 

T. L. Grobstein. Jan 89, 21p NAS 1.15:102307, E- 

4995, NASA-TM-102307 

Contract DE-Al03-86SF-16310 

Presented at the 6th Symposium on Space Nuclear 

Power Systems, Albuquerque, NM, 8-12 Jan. 1989; 

—— in Part by Inst. For Space Nuclear Power 
ies. 


Tungsten fiber reinforced niobium metal matrix com- 
posites were evaluated for use in space nuclear power 
conversion systems. The composite panels were fabri- 
cated using the arc-spray monotape technique at the 
NASA Lewis Research Center. The creep behavior of 
W/Nb composite material was determined at 1400 and 
1500 K in vacuum over a wide range of applied loads. 
The time to reach 1 percent strain, the time to rupture, 
and the minimum creep rate were measured. The W/ 
Nb composites exceeded the properties of monolithic 
niobium alloys significantly even when compared on a 
strength to density basis. The effect of fiber orientation 
on the creep strength also was evaluated. Kirkendall 
void formation was observed at the fiber/matrix inter- 
face; the void distribution differed depending on the 
fiber orientation relative to the stress axis. A relation- 
ship was found between the fiber orientation and the 
creep strength. 


006, 147 
N89-29528/1/GAR 


124 VOL. 90, No. 3 


PC A03/MF A01 


National Aeronautics and Space Administration, 

—™ AL. George C. Marshall Space Flight 
inter. 

Effects of Temperature Gradient and Growth Rate 

on the — and Fatigue Properties of 

MAR-M246(Hf). 

D. D. Schmidt, W. S. Alter, W. D. Hamilton, and R. A. 

3 vs 89, 25p NAS 1.15:100374, NASA-TM- 

1 4 


MAR-M246(Hf) is a nickel based superalloy used in the 
turbopump blades of the Space Shuttle main engines. 
The effects are considered of temperature gradient (G) 
and growth rate (R) on the microstructure and fatigue 
properties of this superalloy. The primary dendrite arm 
spacings were found to be inversely proportional to 
both temperature gradient and growth rate. Carbide 
and gamma - gamma prime morphology trends were 
related to G/F ratios. Weibull analysis of fatigue re- 
sults shows the characteristic life to be larger by a 
factor of 10 for the low gradient/fast rate pairing of G 
and R, while the reliability (beta) was lower. 
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N89-29797/2/GAR 
(Order as N89-29789/9/GAR, PC — on 


Virginia Polytechnic Inst. and State Univ., Blacksburg. 
peer gene and Verification of Local/Global 
Analysis Techniques for Laminated Composites. 
O. H. Griffin. Feb 89, 50p 

In NASA, Langley Research Center, NASA Workshop 
= — Structural Mechanics 1987, Part 2 p 


Analysis and design methods for laminated composite 
materials have been the subject of considerable re- 
search over the past 20 years, and are currently well 
developed. In performing the detailed three-dimen- 
sional analyses which are often required in proximity to 
discontinuities, however, analysts often encounter dif- 
ficulties due to large models. Even with the current 
availability of powerful computers, models which are 
too large to run, either from a resource or time stand- 
point, are often required. There are several approach- 
es which can permit such analyses, including substruc- 
turing, use of superelements or transition elements, 
and the global/local approach. This effort is based on 
the so-called zoom technique to global/local analysis, 
where a global analysis is run, with the results of that 
analysis applied to a smaller region as boundary condi- 
tions, in as many iterations as is required to attain an 
analysis of the desired region. Before beginning the 
globai/local analyses, it was necessary to evaluate the 
accuracy of the three-dimensional elements currently 
implemented in the Computational Structural Mechan- 
ics (CSM) Testbed. It was also desired to install, using 
the Experimental Element Capability, a number of dis- 
placement formulation elements which have well 
known behavior when used for analysis of laminated 
composites. 
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PAT-APPL-7-386 172/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Delamination Test Apparatus and Method. 

Patent Application. 

J. H. Crews, and J. R. Reeder. Filed 28 Jul 89, 16p 
N89-28586/0, NASA-CASE-LAR-13985-1 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A delamination test apparatus and method uses a 
single beam to simultaneously apply opening and 
shear stresses to a test specimen. A fulcrum extending 
downwardly from the beam produces shear stress in 
the specimen by downward movement, and opening 
stress by pivotal upward movement of the beam, which 
results by virtue of the fact that the applied load is on 
one side of the fulcrum while the test specimen is con- 
nected to the beam on the opposite side of the ful- 
crum. 
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PATENT-4 853 294 Not available NTIS 

Department of the Navy, Washington, DC. 

— Fiber Reinforced Metal Matrix Composites. 
atent. 

R. K. Everett, and W. F. Henshaw. Filed 28 Jun 88, 

patented 1 Aug 89, 5p AD-D014 245/5, PAT-APPL- 

7-212 553 

Supersedes PAT-APPL-7-212-553. 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 


patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


An improved metal, alloy, or intermetallic matrix com- 
— containing carbon reinforcing fibers is formed. 

he carbon reinforcing fibers are protected from inter- 
action with the matrix material by an inner and on outer 
barrier layer. The outer layer is any one of the group of 
stable, non-reactive ceramic materials used to protect 
fibers, and the inner layer is a ductile, low density, 
oxygen desorbing rare earth metal. The carbon fibers 
are particularly useful in forming composites with a tita- 
nium aluminide matrix. Patents. (aw) 
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PB90-120346/GAR PC E04/MF E04 
National Physical Lab., Teddington (England). Div. of 
Material Applications. 

Measurement of Mode | and Mode Ii Strain Energy 
Release Rates; A Vamas Round Robin Project on 
Delamination of Composite Materials. 

M. W. Money. c1989, 54p NPL-DMA(A)-178 


A VAMAS ‘round robin’ program was initiated to study 
delamination in composite materials. The report con- 
cerns the work performed at the NPL in determining 
Gc values for a variety of test geometries in fracture 
modes | and Il. Materials studied include aligned 
carbon fiber/epoxy. The glass reinforced materials are 
considered in both 3 mm and 20 mm thickness. Some 
comments are made on the test methods and several 
different analytical techniques are used to evaluate the 
fracture parameter. 
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PB90-122276/GAR PC E03/MF E03 
Etablissement Technique Central de l’Armement, Ar- 
cueil (France). Centre de Recherches et d’Etudes 
d’Arcueil. 

Tenue aux Moisissures de Differents Materiaux 
Composites (Mold Resistance of Different Com- 
posite Materials). 

D. Hilaire. 10 May 89, 40p ETCA-89-R-075 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de I’Armement. 


The study deals with the resistance to mold of rein- 
forced epoxy and polycarbonate materials. Two pa- 
rameters are taken into account: the test molds and 
the amount of time the samples were exposed to the 
molds (3, 6, and 12 months). A Charpy shock test was 
used to follow changes in the mechanical properties of 
— polycarbonate materials after exposure to 
molds. 
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AD-A213 156/3/GAR PC A02/MF A01 
State Univ. of New York at Buffalo. Dept. of Chemistry. 
Electrochemistry at Very Small Electrodes. 

Final rept. 1 Oct 83-30 Sep 89. 

J. G. Osteryoung. 30 Sep 89, 8p 

Contract N00014-84-0052 


Microelectrodes have been fabricated as cylinders and 
as disks or arrays of disks, by employing both conven- 
tional and e-beam lithography techniques. Theory has 
been developed for diffusion to a disk for a variety of 
electrochemical techniques, especially square wave 
voltammetry. Cylindrical carbon fiber electrodes have 
been used as substrates for anodic stripping voltam- 
metry. Small mercury electrodes have been used as 
tools for investigating anodization reactions in the ab- 
sence of supporting electrolyte. The properties of low 
current at high current density and short diffusional re- 
laxation times have been used for applications to cor- 
rosion problems. Microelectrode; Voltammetry, Elec- 
troanalytical chemistry. (JES) 
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Southwest Research Inst., San Antonio, TX. 





NDI (Nondestructive Inspection) Oriented Corro- 

sion Control for Army Aircraft. Phase 1. inspection 
Methods. 

Final rept. 

F. A. Iddings. Jul 89, 253p 

Contract DLA900-84-C-0910 


The purpose of the work in this project was to assess 
the extent of corrosion in Army aircraft and its cost, to 
investigate nondestructive inspection (NDI) methods 
of corrosion control, and to formulate specific recom- 
mendations for detecting corrosion in new and fielded 
Army aircraft. The work focused on corrosion detec- 
tion based on techniques inplace and on the latest NDI 
techniques taking into account the type and stage of 
corrosion. included was investigation of the application 
of NDI methods at critical points in the Corpus Christi 
Army Depot (CCAD) operation in order to better 
detect, prevent, and control corrosion in aircraft com- 
ponents as a result of depot maintenance. A key task 
involved determining how to proceed in developing 
and NDI oriented manufacturing model for CCAD into 
which can be incorporated candidate NDI methods 
that would improve the prevention of corrosion during 
CCAD’s depot maintenance/NDI operations. Effort 
was concentrated on structuring a flexible manufactur- 
ing system (FMS) model for CCAD, including the defin- 
ing of an FMS cell for support of corrosion control. The 
report contains a summary of the NTIAC State-of-the- 

Art (SOAR) on Nondestructive Evaluation methods for 
Characterization of Corrosion. Keywords: Corrosion; 
Corrosion detection; Corrosion control; Nondestruc- 
= tr wale Flexible manufacturing system; Aircraft 
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DE89016637/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 
Response of isotropic brittle materials to abrasive 


processes. 

N. J. Brown, B. A. Fuchs, P. P. Hed, and |. F. 
Stowers. 24 Apr 89, 7p UCRL-100647, CONF- 
8904259-1 

Contract W-7405-ENG-48 

American Society for Precision Engineering spring 
conference, Tucson, AZ (USA), 25-27 Apr 1989. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This paper is an overview of brittle material responses 
to abrasion. It proposes a 3 region model for both 2- 
body and 3-body wear, two regions being where re- 
moval rate is nearly independent of abrasive size at 
otherwise identical conditions and a transition region 
where rate is proportional to abrasive size. The me- 
chanics will be explored through these 3 regions in 2- 
body and 3-body wear and some comparisons will be 
made to the wear of nonbrittle materials. 14 refs. 
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AD-A213 046/6/GAR PC A03/MF A01 
Army Materials Technology Lab., Watertown, MA. 
Studies of Afias Fiuoroelastomers. 

Final rept. 

C. A. Byrne. Jul 89, 24p Rept no. MTL-TR-89-69 


This report includes studies of Aflas, a family of Japa- 
nese fluoro elastomers, and comparison of this materi- 
al with two im) nt fluoroelastomers manufactured 
in the United States. While Fluorel and Viton are pre- 
pared from only fluorinated monomers, Aflas is an al- 
ternating copolymer of tetrafluoroethylene and propyl- 
ene. Because of the alternating character of the poly- 
mer, Aflas possesses many of the desireable proper- 
ties of Fluorel and Viton and also has some unique 
properties which might make it useful in applications 
where the other two are inferior. Differences noted in 
this work include dielectric constants in the range of 10 
to 11 for Fluorel and viton and 2.6 for Aflas. Keywords: 
Elastomers, Fluoroelastomers, Viton, Fluorel, Com- 
pounding, Chemical resistance, Thermal analysis, Me- 
chanical analysis. (jes) 
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Ag al Yc. ab, atoms 
jaterials Tec! ., Watertown, 

Mechanical Property Characterization 


of Vasco- 
Max T-300. 
Final rept. 
C. F. Hickey, D. W. Dix, and D. Kagan. Aug 89, 16p 
Rept no. MTL-TR-89-81 


This report addresses a mechanical charac- 
terization of 18% Nickel 300 grade cobalt-free mara 
ing steel (T-300). Hardness, tensile, Charpy V-no 
impact energy, and fracture toughness data were ob- 
tained for a 2-3/8-inch-diameter forged bar. These 
data are presented along with existing data on stress 
corrosion, microstructure, and ballistic performance 
for this and other maraging steels. The results indicat- 
ed that the mechanical properties are more dependent 
on the aging temperature than on the aging time for 
the temperatures of 900 F and 950 F, and times of 3 
and 4 hours. Both hardness and Charpy impact energy 
were unaffected by varying the aging temperatures 
and times, while the tensile properties and fracture 
toughness increased in response to the increase in 
aging temperature. Based on the information obtained 
in this study and the existing information available on 
this alloy, the recomme: aging treatment is 950 F 
for 4 hours. (aw) 
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Lawrence Berkeley Lab., CA. 

Micromechanisms of surface friction in zinc elec- 
Ivanized steel sheets. 

S. J. Shaffer, A. M. Philip, and J. W. Morris. 4 Apr 89, 

12p LBL-26935, CONF-8909114 

Contract AC03-76SF00098 

Galvatech ‘89 conference, Tokyo (Japan), 5-7 Sep 

ns sa by Department of Energy, Washing- 

on, DC. 

Portions of this document are illegible in microfiche 

products. 


Significant variations are found in the measured coeffi- 
cients of friction of commercial zinc electrogalvanized 
steel (EGS) sheets. The tribological mechanisms ap- 
parently differ from those in bare steel. Because of the 
relative softness of the zinc layer its mechanical prop- 
erties are important in determining the coefficient of 
friction. Since zinc is hexagonal its mechanical proper- 
ties are mr anisotropic, which 

efficient of friction should depend strongly on the crys- 
tallographic texture of the galvanized layer. Such a de- 
pentbuee was found in draw-bead simulator tests on a 
variety of commercial steels; coatings with a strong 
basal texture had particularly high coefficients of fric- 
tion. This result is interpreted on the basis of a simple 
model that considers the interaction between asperi- 

ties on the rigid tool and the relatively deformable coat- 
ing. 12 refs., 9 figs., 1 tab. 
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Delayed failure of silver-aided diffusion welds be- 
tween steel. 

M. E. Kassner, R. S. Rosen, G. A. Henshall, and W. 
E. King. 17 Jul 89, 19p UCRL-101547, CONF- 
8909171-1 

Contract W-7405-ENG-48 

International conference on brazing, high-temperature 
brazing and diffusion welding (2nd), " Essen (Germany, 
F.R.), 19-20 Sep 1989. Sponsored. by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Silver interlayer diffusion bonds that were fabricated 
using planar-magnetron sputtering exhibited very high 
tensile stre . However, these joints undergo de- 
layed failure at relatively low tensile stresses at ambi- 
ent temperature, apparently by a microvoid coales- 
cence mechanism at the bond interfaces. Two classes 
of delayed tensile failure were investigated. In the first 
case, the applied stress does not produce any plastic 
deformation in the base metal, and failure appears to 
be controlled by time-dependent plasticity within the 
silver interlayer. In the second case, modest time-de- 
pendent plasticity is observed in base metals, and con- 
comitant shear occurs within the softer silver under a 
high triaxial stress state. Here, the time-dependent 
plasticity of the base metal may accelerate the failure. 


006, 163 


MATERIALS SCIENCES 
Iron & iron Alloys 


Piper te cet gegen gate 


for which the interlayers are prepared by processes 
ateret than physcal vapor depen. 15 refs., 6 
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Austempered Base: A Coopera- 
° 
of Commerce. 

Pinal rept. 1984-89. 
Jun 89, 139p ITA-90-26-001 
Grant ITA-99-26-07220-30 
Sponsored International Trade Administration, 
Washington, DC. Office of Trade Adjustment Assist- 
ance. 


The contents of the report delineate the activities and 
findings resulting from a cooperatively funded program 
to enhance the technical base of Austempered Ductile 
Iron (ADI). The program was started in January 1984 
and addressed many direct and indirect technical 
by about 90 ited with ADI. Receipt a Ne 

corporate sponsors bene ty oad 

ment Assistance Program of the Department of Com- 

merce. 
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G. Weber, A. Lush, A. 5 no nl 

Jun 89, 73p NSF/ENG-89048 

Grant NSF-MEA83-15117 

Sponsored by National Science Foundation, Washing- 
ton, DC. Directorate for es and Office of 
Naval Research, Arlington, V. 


In a large class of rate-independent and rate-depend- 
ent elastic-plastic constitutive pangs the elasticity 
is modeled in hypo-elastic form 

being taken as the Jaumann derivative, So as to make 
the constitutive model properly frame-indifferent or ob- 
jective. The paper presents a on ten amg stable time- 
integration procedure for implementing such constitu- 
tive models in displacement-based finite element pro- 
cedures. The numerical re preserves the v 
desirable feature of incremental . The ovi 
procedure i is a generalization of the well-known radial 
return’ algorithm of classical rate-independent plastici- 
ty and is, therefore, well suited for implementation in 
large-scale finite element codes. As an example, the 
time-integration procedure has been implemented in 
the finite element code ABAQUS. To check the incre- 
mental objectivity, accuracy, and stability of the algo- 
rithm, some representative problems are solved. 
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Massachusetts Inst. of Tech., Cambridge. 

Implicit Time-Integration Procedure for a Set of In 

peg = ee a Constitutive Equations for Isotrop- 
o- 


Viscopiasticity. 
A. M. Lush, G. Weber, and L. Anand. 1989, 50p 
NSF/ENG-89047 
Grant NSF-MEA83-15117 
See also PB90-121310. Sponsored by National Sci- 
ence Foundation, Washington, DC. Directorate for En- 
gineering. 


Researchers have formulated a fully-implicit, Euler 
backward time-integration procedure for a set of inter- 
nal variable constitutive equations for isothermal, iso- 
tropic elasto-viscoplasticity with isotropic hardening. 
The time-integration procedure is a generalization of 
the well-known ‘radial-return’ im of classical 
rate-independent plasticity and id, therefore, be 
well suited for implementation in large-scale finite ele- 
ment codes. As an example, the procedure has been 
implemented in the finite element code ABAQUS, and 
using the isothermal version of a recently proposed set 
of specific constitutive equations, the results of two 
sample problems are shown. 
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Time-I Procedure for a Set of Internal 
} wien oa Elasto-Viscoplastic Constitutive 
L. Anand, A. Lush, M. F. Briceno, and D. M. Parks. 
Sep 85, 88p NSF/ENG-85093 
Grant NSF-MEA83-15117 
See also PB90-121302. Sponsored by National Sci- 
ence Foundation, Washington, DC. Directorate for En- 
gineering. 
An implicit, one-step, forward-gradient method is de- 
veloped for the time integration of a set of stiff elasto- 
viscoplastic equations of the internal variable type. 
The method presented here extends that previously 
ted in three important respects: it does not use 
the equivalent plastic strain as a state variable; it takes 
into account any possible change in the direction of 
viscoplastic flow in a time step; and it is implemented 
in a state-of-the-art, general —_- non-linear finite 
element computer program ABAQUS. For purposes of 
illustration, the problem of upset forging of a cylindrical 
billet is solved using the time-integration procedure on 
a set of internal variable constitutive equations for ele- 
vated temperature deformation. 
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PB90-121328/GAR PC A03/MF A01 
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Constitutive Equations for Large Deformations of 
Metals at High Temperatures. 

L. Anand, and S. Brown. 1986, 28p NSF/ENG-86068 
Grant NSF-MEA83-15117 

Presented at the ARO workshop on Constitutive 
Models, Blacksburg, VA., March 24-26, 1986. Spon- 
sored by National Science Foundation, Washington, 
aa and Army Materials Technology Lab., Watertown, 


A set of internal variable type constitutive equations 
that model large elastic-viscoplastic deformations of 
metals at high temperatures is formulated. The re- 
duced constitutive equations should be useful for de- 
scribing deformation behavior of initially isotropic 
metals up to deformation levels where significant poly- 
crystal texturing has not developed. Based on one 
result of hot compression tests on a 2% silicon iron, 

ific viscoplastic constitutive functions are pro- 
posed, and the values for the material parameters ap- 
pearing in the functions are determined. The constitu- 
tive equations with the functions and material param- 
eters accurately reproduce the basic tests and predict 
the response of the metal to some complicated strain 
rate jump experiments. The constitutive equations 
should be useful for application to the analysis of hot- 
working of metals. 
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increasing Roll Life for Steel Rolling Processes. 
Final rept. 

A. A. Tseng. Dec 88, 123p NSF/ENG-88061 

Grant NSF-DMC86-13492 

Portions of this document are not fully legible. Spon- 
sored by National Science Foundation, Washington, 
DC. Directorate for Engineering. 


Research has been conducted to investigate the roll 
cooling system used in steel rolling mills and its rela- 
tionship to roll life. Special laboratory apparatus to re- 
semble the cooling systems used in the steel mill has 
been developed to evaluate the corresponding heat 
transfer coefficients. An understanding of the cyclic 
thermal behavior can be used to evaluate roll wear and 
leads to reduce the roll spalling or extend the roll life by 
minimizing the cyclic stress or the resultant fatigue 
stress. To minimize the cyclic or fatigue stresses, the 
roll should be subjected to uniform cooling. The sharp- 
er the heat transfer coefficient distribution, the higher 
the thermal stress induced. in the hot rolling condition, 
the roll cooling design and arrangement have a tre- 
mendous influence on the thermal stress and thermal 
expansion patterns. The present study concluded that 
the cooling arrangement, common in British steel mills, 
of the water jets located in the regions immediately 
— the entry or after the exit of the strip is not desir- 
le. 
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Resolution Numerique des Problemes Elastoplas- 
tiques Stationnaires (Numerical Solution of Sta- 
tionary Elastoplastic Problems). 

Synthesis rept. (Final). 

— H. Maitournam, and Q. S. Nguyen. Dec 88, 
46p 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de l’Armement. 


The report describes a study to come up with solution 
methods adapted to calculating steady-state elasto- 
plastic response, as well as a calculation code that 
would function in the following situations: Calculation 
of stationary response during small transformations, 
for application to thermoplasticity with coupling, cyclic 
plasticity, or rupture; Calculation during great elasto- 
plastic transformations, for application to forming and 
metal rolling. The first section considers small defor- 
mations. It describes the development of a ‘stationary 
thermoplasticity’ software program and gives an exam- 
ple of an industrial application: the calculation of resid- 
ual stress after roller-leveling of rails. Section I! consid- 
ers a case of large deformation: the extrusion of metal 
through a die. 
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AD-A212 956/7/GAR PC A03/MF A01 
David Taylor Research Center, Bethesda, MD. Propul- 
sion and Auxiliary Systems Dept. 

On-Line Wear Particle Monitoring Based on Ultra- 
sonic Detection and Discrimination. 

Final rept. 1 Feb 84-1 Oct 87. 

C. P. Nemarich, H. K. Whitesel, and A. Sarkady. Apr 
88, 18p Rept no. DTRC/PAS-89-7 


An ultrasonic technique is developed for the nonde- 
structive evaluation of shipboard machinery condi- 
tions. The ultrasonic wear particle sensor (UWPS) 
quantitatively measure the amount and size of war- 
generated debris in the machinery lubricating oil by 
employing wide-band, ultrasonic pulse echo tech- 
niques. In addition to its present capability to detect, 
count, and size wear debris over a broad range of 
sizes, several methods of electronically discriminating 
contaminant particles from air bubbles have been 
demonstrated experimentally. The UWPS presently 
exists as a microprocessor-controlled laboratory in- 
strument. the instrument initially did not discriminate air 
bubbles from wear debris but was successful in detect- 
ing abnormal bearing wear. Three methods to identify 
scatterers as either air bubbles, water droplets, or 
debris particulate. One method uses the intensity vs. 
the angle of scatter of the ultrasonic pulse to discrimi- 
nate air from debris. Another method is based upon 
phase measurements of the reflected pulse echo. The 
latest method investigated measures the spectra of 
the individual pulse echoes and correlates the spectral 
features with particle composition. This report dis- 
cusses the theory of operation of the UWPS, methods 
used for determining the size of individual scatterers, 
and the various methods of discriminating war debris 
from entrained air. This instrument will be a powerful 
tool for nondestructively determining the wear condi- 
tion of hydraulic and lubricating oil machinery. 
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Alternative fabrication techniques for high-effi- 
ciency CulnSe2 and CulnSe2-alloy films and cells. 
Annual subcontract report, 10 November 1987-31 
December 1988. 

Progress rept. 

A. Rockett, T. C. Lommasson, and H. Talieh. Jul 89, 
51p SERI/STR-211-3539 

Contract AC02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This report, the first annual technical progress report 
for this project, covers the period from November 30, 


1987 through December 31, 1988. Results of recent 
experiments characterizing CulnSe2 deposited by re- 
active magnetron sputtering and by a hybrid sputtering 
and evaporation technique are presented. Both tech- 
niques produce films with chemical and structural 
properties comparable with those commonly accepted 
for polycrystalline CulnSe2 used in solar cells. Trans- 
mission electron microscopic analysis of the films pro- 
duced by the reactive sputtering and hybrid techniques 
were found to be generally similar to those fabricated 
by three-source evaporation in terms of microstruc- 
ture, composition, lattice-defect structure, and compo- 
sitional uniformity. 28 refs., 19 figs., 1 tab. 
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Desiccant moisture adsorption testing. Final 

report. 

Progress rept. 

G. L. Woodburn, and M. A. Lane. Jul 89, 29p KCP- 

613-4100 

Contract AC04-76DP00613 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

ae Original copy available until stock is exhaust- 


An alternate method of conducting the acceptance 
testing for the moisture adsorption capacity and ad- 
sorption rate of desiccant materials has been evaluat- 
ed. The method uses a dew point generator that re- 
places the sulfuric acid/water bath bubbler humidity 
generation method of military specifications MIL-D- 
3464 and MIL-D- 3716. The alternate method elimi- 
nates a potentially hazardous test setup, allows for un- 
attended operation, and yields results equivalent to the 
sulfuric acid/water bath bubbler method. 3 refs. 
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Reflection by Defective Diffusion Bonds. 

Interim rept. 

J. D. Achenbach, and Y. Xu. 15 Aug 89, 7p Rept no. 
NU-CENTER-QEFP-1989-3 

Contract N00014-89-J-1362 


The reflection of ultrasonic wave motion by planar 
defect distributions is investigated in this paper, with a 
view towards a method to detect and characterize 
bond-plane defects and with an ultimate objective of 
providing information on the bond strength of metal-to- 
metal bonds. The paper is primarily concerned with an 
approximate approach to analyze reflection by cavities 
and cracks which are distributed in a bond plane. The 
results show some of the characteristic features of re- 
flection with variation of such parameters as angle of 
incidence, frequency, defect size, defect shape and 
defect spacing. Metal to metal bonds by the diffusion 
welding process are becoming more frequently used 
for the fabrication of complicated parts, such as inte- 
grally bladed compressor and turbine rotors in gas tur- 
bine engines. Diffusion bonds may, however, have 
three kinds of defects: volumetric defects (voids, inclu- 
sions), crack-like defects, and crystalline grains. (JES) 
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PC A03/MF A01 


Quench Sensitivity in Al-Cu-Li Alloys. 

Final rept. 1 Oct 88-1 Oct 89. 

M. E. Donnellan, and W. E. Frazier. 14 Feb 89, 33p 
Rept no. NADC-89046-60 


A siudy has been performed to characterize the 
quench sensitivity of an aluminum-copper-lithium alloy, 
2090. The mechanical properties were evaluated from 
samples subjected to different quench conditions and 
heat treatments. Transmission electron microscopy 
(TEM) was used to examine the microstructural char- 
acteristics of the alloy. The results are described with 
respect to correlations between microstructural char- 
acteristics and strength. A range for the critical quench 
rate of alloy 2090 has been established. The effect of 





pcre acme on hardness and conductivity is also 
Keywords: Aluminum alloys; Copper alloys; 
Lithium alloys; 2090 Aluminum; Quench sensitivity; 


Cooling profiles. (KT) 
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Army Materials Technology Lab., Watertown, MA. 

Effect of Composition and Aging Treatment on the 
Microstructure and Mechanical Properties of Alu- 

minum-Lithium-Titanium Alloys. 

Final rept. 

bs R. Cappucci. Aug 89, 104p Rept no. MTL-TR-89- 


Aluminum lithium alloys have recently been r - 
nized for their potential as aerospace alloys. ALi 
alloys offer the combination of high strength and elas- 
tic modulus with low density, thereby resulting in sub- 
stantial weight and cost savings. The precipitation of 
the metastable Delta’ (AIS3Li) phase upon aging pro- 
vides considerable increases in strength. The major 
problem encountered thus far is that the Delta’ phase, 
due to its shearable nature, causes slip localization, 
reducing ductility and fracture toughness. The present 
study is based on the theory that by altering the pre- 
cipitation behavior and characteristics by additions of 
titanium it will be possible to disperse slip and conse- 
quently increase fracture toughness. Titanium has 
been selected as the alloying element because in the 
Al-Ti binary system AI3Ti forms with lattice parameter 
and crystal structure similar to those of AI3Li. The me- 
chanical properties of the alloys have been deter- 
mined at several aging conditions. The strength of the 
alloy increases significantly at each aging condition as 
titanium is added to the system. Elongation to failure 
remains fairly constant with titanium additions, but 
fracture toughness drops as higher amounts of titani- 
um are added. The 3Li-0.2Ti alloy shows the best com- 
bination of strength and toughness. (kt) 
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Vehicle and Crew Systems Technology Dept. 
Mechanical and Microstructural Response of Ele- 
vated Temperature PM (Powder Metal) Aluminum- 
Titanium Alloys. 

Final rept. 

3 E. Frazier. 1 Oct 87, 178p Rept no. NADC-87159- 


In order to extend the useful temperature range of alu- 
minum alloys to 200-300 C. a novel processing 
scheme was formulated where prealloyed gas atom- 
ized powders were mechanically alloyed in the pres- 
ence of a carbon bearing process control agent to 
produce an alloy with a fine dispersion of aluminides, 
carbides, and oxides. Titanium was selected as the 
prime alloying element since it forms a thermally stable 
A\(3)Ti dispersoid and has the potential to form a 
stable carbide, i.e., TiC. Also, the low diffusivity and 
solid state solubility of titanium in aluminum indicated 
that Al(3)Ti should resist coarsening and curtail prop- 
erty degradation. The objective of the study was to in- 
pies me the microstructural and mechanical behavior 
and develop a model account for the ambient and ele- 
vated temperature deformation behavior. Helium gas 
atomized (AT), mechanically alloyed (MA), and atom- 
ized plus mechanically alloyed (AM) aluminum 4 and 6 
wt.% Ti alloy powders were vacuum hot — and 
extruded into 22mm diameter round rod. The alloy mi- 
crostructure was fully characterized using optical and 
electron microscopy, x-ray and electron diffraction; 
and image analysis. Ambient and elevated tempera- 
ture mechanical tests were performed in order to 
assess alloy otgy ductility, notch toughness, and 
creep resistance. Keywords: Powder metallurgy; Alu- 
minum carbide; High temperature aluminum dispersion 
strengthened aluminum oxide. (sdw) 
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Anomalous Strain Rate Dependence of the Serrat- 
ed Flow in Ni-H and Ni-C-H Alloys. 

Technical rept. 

A. Kimura, and H. K. Birnbaum. Sep 89, 27p Rept 

no. MRL-88-0007 

Contract N00014-83-K-0468 


Serrated flow in Ni-H, Ni-C-H, and Ni-C alloys was 
studied over a wide range of temperature and strain 
rates. The results for C related serrated flow in Ni-C or 


Ni-C-H alloys were in excellent agreement with previ- 
ous — and were consistent with dislocation pin- 
ning by C solutes at the dislocation cores. Hydrogen 
related serrated yielding was observed in Ni-H and Ni- 
H-C alloys. Solute C had only a small effect on the 
temperature range of this H related serrated flow. The 
results could be interpreted on the basis of hydride for- 
mation at the dislocation cores and diffusion of H in 
these hydrides. Keywords: Nickel; Nickel alloys; Hy- 
drogen; Serrated flow; Portevin-LeChatalier effect; 
Dislocations; Stress Strain relations. 
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AD-A213 297/5/GAR PC A20/MF A03 
Structural Integrity Associates, Inc., San Jose, CA. 
Stress Int Factors for Cracking Metal Struc- 
tures under Rapid Thermal Loading. Volume 2. 
Theoretical Background. 

Final rept. Oct 87-Apr 89. 

A. Y. Kuo, P. C. Riccardella, S. S. Tang, C. S. 
Carney, and R. John. Aug 89, 452p SIR-89-023-VOL- 
2, WRDC-TR-89-3074-VOL-2 

Contract F33615-87-C-3250 

eee in cooperation with Dayton Univ. Research 
nst., OH. 


An SBIR Phase II study has been conducted on a 
novel method of calculating cracktip stress intensity 
factors for cracked metal structures under rapid ther- 
mal pulse loadings. The work couples a Green’s func- 
tion integration technique for transient thermal 
stresses with the well-known influence function ap- 
proach for calculating stress intensity factors. A total of 
seven most commonly used crack models were inves- 
tigated in this study. A computer program implement- 
ing the methodology designated THERMO-K, was de- 
veloped and delivered with the Phase II project report. 
Temperature, stress and stress intensity factor solu- 
tions predicted by THERMO-K for all seven crack 
models have been verified by comparing them with 
finite element results or experimental measurements. 
Operable on an IBM-pc or compatible, the program 
demonstrates the ability to accurately calculate stress 
intensity factors, with very short turnaround times, and 
immediate graphics visualization of the results. Based 
on the success of this Phase Il study, it is concluded 
that the computer program THERMO-K resulting from 
this study is an easy to use, fast, and accurate tool, for 
predicting stress intensity factors for a wide range of 
metallic (or other structures of interest to the Air Force, 
under rapid thermal pulses. The resulting THERMO-K 
program would thus be expected to have extensive 
benefits and commercial applications to the Air Force 
and other organizations concerned with fracture me- 
chanics and flaw tolerant design of airframe and other 
structures subjected to thermal transient loading con- 
ditions. Keywords: High temperature. (AW) 
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Office of Naval Research, Arlington, VA. 

Environment Sensitive Fracture of Metals and 
Alloys. Proceedings of the Office of Naval Re- 
search Workshop on Environment Sensitive Frac- 
ture of Metals and Alloys. Held in Washington, D.C. 
on June 3-4, 1985. 

Jul 87, 190p 


This volume on Environment Sensitive Fracture of 
Metals and Alloys is a collection of papers presented 
at the Office of Naval Research Workshop that was 
held at the Naval Research Laboratory in Washington, 
D.C. on 3-4 June 1985. The purpose of the Workshop 
was to review and assess the status of Navy spon- 
sored basic research in the areas of corrosion fatigue, 
stress corrosion cracking and hydrogen embrittlement. 
The scope of the research reported at the Workshop 
provides a 15-year perspective on the subject. Key- 
words: Alloys; Aluminum; Stress; Strain; Molecular 
structure. (KT) 
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Metal Transfer in Gas Metal Arc Welding. 

Final rept. 21 Sep 88-30 Sep 89. 

D. M. McEligot. 30 Sep 89, o4p Rept no. WNSD/ 
HYDRO-89-06 

Contract N00014-88-C-0393 


The ultimate goal of the present work is to develop 
sufficient fundamental understanding of generic GMA 
welding to enable prediction of the weld quality to be 
made in terms of the material properties and control 
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parameters. Evidence from experiments and simple 
analyses shows that the melting rate is controlled by 
the thermofluid-mechanic behavior of the solid elec- 
trode and the molten electrode tip. Consequently, an 
analytical and numerical study of the transient, ther- 
malfluid-mechanic behavior of the electrode region in 
GMA welding continues. The present report discusses 
two idealized regions separately: (1) steady thermal 
uals 6 fame eakaekea aaa 
sient droplet formation. The method of superposition 
and classical techniques were used to describe the 
temperature distribution in an electrode heated on the 
side by electron condensation. A transient numerical 
analysis for the liquid droplet or streaming jet is being 
developed using Lene governing equations. 
Keywords: Welding; GMAW; Heat transfer; Metal 
transfer; Droplet; Detachment: Melting; Numerical pre- 
dictions; Gas metal arc welding. (KT) 
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High-speed machining of aluminum. Final report. 
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High-speed machining of aluminum alloys has become 
an established manufacturing process for a oe A 
production parts at Allied- Signal Inc., Kansas City 
sion. Some of these parts include a Mounting Deck, a 
Forward Retainer, and a Mount. In the course of devel- 
oping the production machining processes for these 
parts, general tooling and machining parameters were 
developed that aid in the application of this technology 
to future parts. High-speed machining is a cost effec- 
tive, viable manufacturing process for aluminum mate- 
rial when correct part selection criteria and processing 
parameters are applied. 5 refs., 12 figs., 7 
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Strain and particle size of palladium powders by 
time-of-flight neutron diffraction. 
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David, and J. Vaninetti. 1989, 6p LA-UR-89-2459, 
CONF-8907126-1 

Contract W-7405-ENG-36 

Annual x-ray conference (38th), Denver, CO (USA), 31 
Jul - 4 Aug 1989. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


We have determined the strain and particle size for 
several samples of palladium powder by time-of-flight 
neutron powder diffraction on two different diffracto- 
meters and by x-ray powder diffraction. The results are 
compared and found to be in fair agreement. The time- 
of-flight method gives good enough precision to reveal 
deficiencies in the simple nau used for strain and 
particle size line broadening. 6 refs., 4 figs., 2 tabs. 


006, 180 
DE89015361/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Quantitative analysis of fracture surfaces using 


fractals. 

D. J. Alexander. 1988, 26p CONF-881 1253-1 

Contract AC05-840R21400 

ASTM symposium on evaluation and techniques in 

fractography, Atlanta, GA (USA), 10 Nov 1988. Spon- 
sored nt of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


The concept of fractals was used to analyze fracture 
surface profiles to determine whether fracture sur- 
faces are fractal in nature, and whether the fractal 
character can be related to either the mechanical 

properties or the microstructure of the specimens. 
Sections taken through the fracture surface of fracture 
toughness specimens were metallographically pre- 
pared and photographed, and the fracture profiles 
were digitized. Simple computer programs which used 
different techniques to measure the length of the frac- 
ture profiles with differing degrees of precision were 
used to analyze the profiles by generating a fractal plot 
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of apparent profile length versus the measurement 
step size. The accuracy of the computer programs was 
verified by examining artificially generated profiles 
which had a known fractal character. The analyses in- 
dicated that fracture surface profiles are indeed fractal, 
at least over a limited range of detail. However, it was 
not possible to match the fractal dimension of the frac- 
ture profiles to either the mechanical ies of the 
metals, or to their microstructures. In addition, different 
profiles taken from the same specimen had different 
fractal dimensions. Discontinuities in the fractal plot 
could not be related to the microstructural features. 
Therefore, although fracture surface profiles are frac- 
tal in nature, it appears that this information is not 
useful in understanding the relationship between the 
— and the mechanical properties. 18 refs., 
8 figs. 


006,187 
DE69015541/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Dept. of Ma- 
terials Science and Engineering. 

report on grain boundaries. 


— rept. 

R. W. Balluffi, and P. D. Bristowe. Jun 89, 23p DOE/ 

ER/45310-19 

Sponsored by Department of Energy, Washington, DC 
y it of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


The research was focused on the following three 
major areas: (1) study of the atomic structure of grain 
boundaries by means of x-ray diffraction, transmission 
electron microscopy and computer modeling; (2) study 
of grain boundary phase transitions by electron mi- 
croscopy and computer modeling; (3) investigation of 
the mechanism of high angle grain boundary migration. 
Results are briefly discussed. 20 refs. 


006, 182 
N89-30007/3/GAR PC A03/MF A01 


National Aeronautical Lab., Bangalore (India). 
Calculation of Transformed Fraction a Resis- 
Data: A Comparison of Various luctivity 


= Mohan, and A. K. Singh. May 89, 15p PD-MT- 
11 


Various models of effective electrical conductivity of a 
two phase system were used to calculate the kinetics 
data from the resistance time (t) data recorded during 
the alpha o transformation in titanium and fcc 
bcc transformation in ytterbium. The transformed frac- 
tion, zeta, for titanium, as calculated from the different 
conductivity models lie within 14 percent at zeta = 
0.02, 7 percent at zeta = 0.5 and 0.5 percent at zeta 
= 0.95. The zeta - t data for titanium satisfy Avrami 
equation zeta = 1-exp-(t/tau)n in all the cases and the 
values of the constants, the time exponent n and the 
characteristic time tau lie within 3.5 percent. However, 
for ytterbium the zeta values differ by a factor 4 at zeta 
= 0.01, a factor 1.5 at zeta = 0.5 and a factor 1.05 at 
zeta = 0.9. The zeta values for ytterbium obtained 
from the Landauer model fit Avrami equation better 
than those obtained from other conductivity models. 
The values of n and tau for ytterbium differ by factors 
1.4 and 2.8 respectively. It is seen that the zeta values 
obtained from different conductivity models differ ap- 
preciably as the magnitude of the resistance change at 
the transformation increases. 


006,183 

PAT-APPL-7-401 197/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 

Method of Soldering Al: 


uminum. 
Patent Application. 
A. P. Divecha, W. A. Ferrando, P. Hesse, and S. 
Karmarkar. Filed 29 Aug 89, 6p AD-D014 226/5 
This on ana pomnan 8 cogs meses — for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


This invention relates to methods of a parts 
and more particularly to methods of soldering alumi- 
num. nen He object of this invention is to pro- 
vide a new me’ of soldering aluminum and its alloy. 
Another object of this invention is to provide treated 
aluminum surfaces which can easily be soldered. 
These and other objects of this invention are accom- 
plished by providing a process comprising: (1) wetting 
an aluminum or aluminum alloy surface with molten 
silver nitrate; (2) heating the AgNO3 coated aluminum 
surface at a temperature of from the decomposition 
temperature of AgNO3 to about 550 C to decompose 
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the AgNO3 and form a Ag metal film. Patent applica- 
tions. (JES) 


006,184 : 
PATENT-4 820 488 Not available NTIS 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Aluminum Alloy. 

Patent. 

L. B. Blackburn, and E. A. Starke. Filed 23 Mar 88, 
patented 11 Apr 89, 5p N89-28621/5, PAT-APPL-7- 
172 102 

— 23 Mar. 1988 Supersedes N88-24753 (26 - 18, p 


7). 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


This invention relates to aluminum alloys, particularly 
to aluminum-copper-lithium alloys containing at least 
about 0.1 percent by weight of indium as an essential 
component, which are suitable for applications in air- 
craft and aerospace vehicles. At least about 0.1 per- 
cent by weight of indium is added as an essential com- 
ponent to an alloy which precipitates a T1 phase 
(Al2CuLi). This addition enhances the nucleation of the 
precipitate T1 phase, producing a microstructure 
which i excellent strength as indicated by 
Rockwell hardness values and confirmed by standard 
tensile tests. 


006, 185 

PBSO-117409 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Boulder, CO. Fracture and Deformation Div. 

Texture Monitoring in Aluminum Alloys: A Compar- 
ison of Ultrasonic and Neutron Diffraction Meas- 
urements. 

Final rept. 

A. V. Clark, R. C. Reno, R. B. Thompson, J. F. Smith, 
and G. V. Blessing. 1988, 9p 

Sponsored by Office of Naval Research, Arlington, VA. 
Pub. in Ultrasonics 26, p189-197 Jul 88. 


Theories have been developed by several authors to 
calculate velocities of bulk, guided and surface waves 
in polycrystalline aggregates of cubic metals. The 
theories can be used to predict the effect of texture on 
ultrasonic velocity in rolled aluminum and steel sheet, 
provided that the effects of dislocations, second- 
phase particles, inclusions, etc. can be ignored. The 
theories predict that ultrasonic velocities will be influ- 
enced 4 my: orientation distribution coefficients 
(ODCs). ODCs are quantitative measures of the 
texture in the material. In the work, the texture of thin 
sheets of a commercial grade aluminum alloy was 
measured with both ultrasonics and neutron diffrac- 
tion. Several ultrasonic techniques were employed, 
using bulk, guided and surface waves. Both piezoelec- 
tric and electromagnetic-acoustic transducers 
(EMATs) were used. Quantitative measurements of 
texture made with different ultrasonic techniques were 
in good agreement. The ultrasonic measurements also 
agreed with neutron diffraction measurements, indicat- 
ing that the dominant features of the effect of texture 
on wave propagation have been modelled with suffi- 
cient accuracy. 


006, 186 
PBS0-117755 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
B ullipriom Secu taadtendeut Phase Dia- 
q an lace Phase 
rams at Surfaces in Ceramics. 
inal rept. 
C. A. Handwerker, M. D. Vaudin, and J. E. Blendell. 
1988, 7p 
Sponsored by Office of Naval Research, Arlington, VA. 
' in Jnl. de Physique 49, n10 pC5-367-C5-373 Oct 


The equilibrium shape of a crystal is the shape that 
minimizes the total surface free energy of the crystal 
and may contain any or all of the following: facets, 
sharp edges, smoothly curved surfaces, and corners. 
The relationship between the surface free energy per 
unit area, gamma, and the equilibrium crystal shape is 
seen straightforwardly from the Wulff plot, the polar 
plot of gamma as a function of orientation of the 
normal vectors, n. The boundaries between surfaces 
on the equilibrium crystal (for example, between adja- 
cent facet planes) have been described as surface 
phase transitions. If gamma(n) changes with tempera- 
ture, pressure, or chemical potentials of the compo- 


nents, the equilibrium shape of the crystal may 
change. The change in equilibrium shape can be rep- 
resented by a surface phase diagram with axes of sur- 
face orientation, in terms of angle from an arbitrary ori- 
entation, and temperature, pressure, or chemical com- 
= The surface phase transitions of MgO have 

n determined as a function of NiO solute concen- 
tration _ surface phase diagrams have been con- 
structed. 


006, 187 


PB90-118084 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Metallurgy Div. 

a Behavior of Compositionally Modulated 
Ni-Cu Thin Films. 

Final rept. 

L. H. Bennett, L. J. Swartzendruber, D. S. Lashmore, 
R. Oberle, and U. Atzmony. 1989, 5p 

Pub. in Physical Review B 40, n7 p4633-4637, 1 Sep 
89. 


Magnetic measurements on Ni-Cu compositionally 
modulated multilayers prepared by electrodeposition 
indicate less diffusion of Cu into the Ni than previously 
obtained by either electrodeposition or other means. 
The samples exhibit magnetic behavior much more 
closely resembling that of bulk Ni than has been seen 
=" for Ni-Cu multilayers. No dead layer is 
ound. 


006,188 


PB90-121021/GAR PC E03/MF E03 
Selskapet for Industriell og Teknisk Forskning, Trond- 
heim (Norway). 

Hot Torsion Simulation of the Holmestrand Hot 
Rolling Line and Back Annealing Properties of 
3003 Foil Stock. 

R. Orsund. 26 May 89, 19p STF34-A89065 
Sponsored by Royal Norwegian Council for Scientific 
and Industrial Research, Oslo, and Hydro Aluminum 
A/S, Oslo (Norway). 


Results of the present investigation indicate that hot 
torsion can be applied in simulating an industrial hot 
rolling line. On the effect of different heat treatments, 
the results may be summarized as follows: Soaking 
(high temperature annealing) seems to improve the re- 
crystallization kinetics, i.e., the materials recrystallize 
at a lower temperature; unsoaked materials show poor 
recrystallization kinetics, but the recrystallization struc- 
ture is equiaxed with small grains; the present Holmes- 
trand heat treatment procedure may be improved by 
decreasing the soaking-time while increasing the time 
before rolling. 


006, 189 


PB90-123779 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Metallurgy Div. 

Pathways for Microstructural Development in TiAl. 
Final rept. 

J. A. Graves, L. A. Bendersky, F. S. Biancaniello, J. 
H. Perepezko, and W. J. Boettinger. 1988, 4p 

Pub. in Materials Science and Engineering 98, p265- 
268 Feb 88. 


Rapid solidification processing (RSP) of intermetallic 
alloys can provide alternative solidification paths and 
lead to the formation of metastable products. For the 
intermetallic TiAl with an equilibrium Li sub 0 structure 
RSP has yielded a metastable hcp (alpha-Ti) phase in 
both fine powder and melt spun ribbon. Based upon 
transmission electron microscopy (TEM) observations 
of a fine anti-phase domain structure the hcp phase 
orders to the Ti3AI (DO sub 19) structure following so- 
lidification. A metastable phase diagram analysis indi- 
cates that a melt undercooling of about 100 C is re- 
quired for partitionless formation of a hcp phase from 
an equiatomic melt and reveals other possible solidifi- 
cation pathways including the nucleation of metasta- 
ble disordered bcc and fcc phases. Each of the poten- 
tial pathways offers further opportunity for microstruc- 
tural modification by solid state annealing treatments. 


006,190 


PB90-500281/GAR CP DO1 
Environmental Sciences Research Lab., Research Tri- 
angle Park, NC. Meteorology and Assessment Div. 





BLP: ant Line and Point Source Dispersion 
Model. EPA/ORD (Environmental Protection 
Agency/Office of Research and Development) Air 
Quality Simulation Model. 

Model-Simulation. 

J. Mersch. 1 Aug 89, 1 diskette EPA/SW/DK-89/148 
The model is contained on 5 1/4-inch, double density 
(860K) diskettes, compatible with the IBM PC micro- 
computer, ready for uploading to an IBM 3090 comput- 
er. Price includes documentation, PB81-164642. 


The BLP (Buoyant Line and Point Source Dispersion 
Model) was developed specifically for aluminum re- 
duction plants. Aluminum reduction plants are a com- 
plex arrangement of emission sources. In addition to 
theoretical considerations, BLP is based on extensive 
wind tunnel simulations of two reduction plants and an 
SF field study tracer program at one of the plants. Soft- 
ware Description: The model is written in the FOR- 
TRAN a language for implementation on 
an IBM 3090 computer. The software is distributed on 
a 5 1/4-inch IBM/PC-compatible diskette. Data is in 
compressed format but a dearchive utility is included. 
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DE89015171/GAR PC A03/MF A01 


Battelle Pacific Northwest Labs., Richland, WA. 
Freeze-dried processing of tungsten heavy alloys. 
pa 2s White, and W. E. Gurwell. Jun 89, 41p PNL- 


Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


Tungsten heavy alloy powders were produced from 
freeze-dried aqueous solutions of ammonium meta- 
tungstate and, principally, sulfates of Ni and Fe. The 
freeze-dried salts were calcined and hydrogen re- 
duced to form very fine, homogeneous, low-density, W 
heavy alloy powders having a coral-like structure with 
elements of approximately 0.1 (mu)m in diameter. The 
= yield high green strength and sinterability. 

ungsten heavy alloy powders of 70%, 90%, and 96% 
W were ge ope by freeze drying, compacted, and 
solid-state (SS) sintered to fully density at tempera- 
tures as low as 1200C and also at conventional liquid- 
phase (LP) sintering temperatures. Solid-state sintered 
microstructures contained polygonal W grains with 
high contiguity; the matrix did not coat and separate 
the W grains to form low-contiguity, high-ductility struc- 
tures. Liquid-phase sintered microstructures were very 
conventional in appearance, having W spheroids of 
low contiguity. All these materials were found to be 
brittle. High levels of residual S accompanied by segre- 
gation of the S to all the microstructural interfaces are 
ary pod responsible for the brittleness; problems 
with S could be eliminated by -—_ Fe and Ni nitrates 
rather than the sulfates. 9 refs., 22 figs., 3 tabs. 
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PB90-123373/GAR PC A02/MF A01 
Southern Forest Experiment Station, New Orleans, LA. 
— Consumption of Midsouth Pulpmilis, 
Forest Service research note. 

— May, and J. S. Vissage. Oct 89, 8p FSRN-SO- 


Results of the first fuelwood canvass of wood-using 
pulpmills in the Midsouth revealed that 46 pulpmills 
burned 12.5 million green tons of fuelwood in 1987. 
Mill residues were the primary form of fuelwood con- 
sumed. Bark comprised over half of the total consump- 
tion. In addition to mill residues, over 1 million green 
tons of roundwood were also burned as fuel. Fuelwood 
was consumed by pulpmills in all seven States of the 
region. Alabama alone accounted for one-third of the 
total consumption. Fuelwood consumption was con- 
centrated in the larger pulpmills. Eleven states sup- 
plied fuelwood to the region’s pulpmills. 
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DE89015180/GAR PC A25/MF A01 
Department of Energy, Washington, DC. Materials Sci- 
ences Div. 

Energy Materials Coordinati Committee 
(EMaCC). Annual technical report, fiscal year 1988. 
Progress rept. 

30 Jun 89, 579p DOE/ER-0415 

Portions of this document are illegible in microfiche 
oo Original copy available until stock is exhaust- 


The DOE Energy Materials Coordinating Committee 
(EMaCC) serves primarily to enhance coordination 
among the Department’s materials programs and to 
further the effective use of materials expertise within 
the Department. These functions are accomplished 
through the exchange of budgetary and planning infor- 
mation among program managers and through techni- 
cal meetings/workshops on selected topics involving 
both DOE and major contractors. Four topical subcom- 
mittees are established and are continuing their own 
programs: Structural Ceramics, Batteries and Fuel 
Cells, Radioactive Waste Containment, and Supercon- 
ductivity (established in FY 1987). In addition, the 
EMaCC aids in obtaining materials-related inputs for 
both intra- and interagency compilations. Membership 
in the EMaCC is open to any Department organization- 
al unit; participants are appointed by Division or Office 
Directors. The current active membership is listed on 
the following four pages. The EMaCC reports to the 
Director of the Office of Energy Research in his capac- 
ity as overseer of the technical programs of the De- 
partment. This annual technical report is mandated by 
the EMaCC terms of reference. This report summa- 
rizes EMaCC activities for FY 1988 and describes the 
materials research programs of various offices and di- 
visions within the Department. 
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AD-A212 890/8/GAR PC A03/MF A01 
Wisconsin Univ.-Madison. Center for Mathematical 
Sciences. 

Parabolic Equations for Curves on Surfaces. 2. 
Intersections, Blow Up and Generalized Solutions. 
Technical summary rept. 

S. Angenent. Jan 89, 35p Rept no. CMS-TSR-89-24 
Grants NSF-DMS88-01486, AFOSR-87-0202 


This paper describes a theory for parabolic differential 
equations for immersed curves on surfaces, which 
generalizes the curve shortening or flow by mean cur- 
vature problem, as well as several models in the theory 
of phase transitions in two dimensions. The author de- 
scribes a class of equations for which the initial value 
problem is well posed for rough initial data, for which 
one defines generalized solutions, i.e. solutions which 
are smooth, except at a discrete set of times. The 
methods which are used in this paper are more geo- 
metrical than those of part |. By comparing arbitrary 
solutions with certain special solutions, and by consid- 
ering the way they intersect, estimates for the curva- 
ture and the tangent are derived, which allow one to 
study the initial value problem, and the way solutions 
— singular. Keywords: Geometric heat equation. 
(KR) 
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AD-A212 891/6/GAR PC A06/MF A01 
Wisconsin Univ.-Madison. Center for Mathematical 
Sciences. 


006,198 


ieee Solutions of Hamiltonian Systems of 3- 
‘ype. 

Technical summary rept. 

A. Bahri, and P. H. Rabinowitz. Aug 89, 107p Rept 
no. CMS-TSR-90-8 

= DAAL03-87-K-0043, Grant NSF-MCS81- 

1 

Sponsored in part by Contract NO0014-88-K-0134. 


The study of time periodic solutions of the n-body 

problem is a classical one. The authors’ goal is to 

present some new variational approaches of a global 

nature to a class of problems of 3-body type. Key- 

=e of variations; Theorems; Computa- 
ns. 


006,196 

AD-A212 894/0/GAR PC A03/MF A01 
Wisconsin Univ.-Madison. Center for Mathematical 
Sciences. 

Painieve Test for Nonlinear Ordinary and Partial 
Differential Equations. 

Technical summary rept. 

W. Hereman, and S. Angenent. Jan 89, 15p Rept no. 
CMS-TSR-89-23 


A MACSYMA program is presented which determines 
whether a given single nonlinear ODE or PDE with 
(real) polynomial terms fulfills the necessary condi- 
tions for having the Painleve property. Together with 
some mathematical background, the authors give a 
synopsis of the algorithm for the computer , its 
scope and limitations. Various examples o ype! 
output of the program are provided. Keywords: 

cients, Exponents. (KR) 
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AD-A213 151/4/GAR PC A03/MF A01 
Illinois Univ. at Urbana-Champaign. Coordinated Sci- 
ence Lab. 

Multilevel Parallel Solver for Block Tridiagonal and 
Banded Linear Systems. 

Technical rept. 

|. N. Hajj, and S. Skelboe. 25 Aug 89, 31p Rept nos. 
UILU-ENG-89-2223, DAC-15 

Contract N00014-84-C-0149 

Prepared in cooperation with the University of Copen- 
hagen, Denmark. 


This paper describes an efficient algorithm for the par- 
allel solution of systems of linear equations with a 
block tridiagonal coefficient matrix. The algorithm 
comprises a multilevel LU-factorization based on block 
cyclic reduction and a corresponding solution algo- 
rithm. The paper includes a general presentation of the 
parallel multilevel LU-factorization and solution algo- 
rithms, but the main emphasis is on implementation 
principles for a message passing computer with hyper- 
cube topology. Problem partitioning, processor alloca- 
tion and communication requirements are discussed 
for the general block tridiagonal algorithm. Keywords: 
Parallel solver, banded linear systems, block tridia- 
gonal, cyclic reduction, multilevel decomposition, hy- 
percube, multiprocessing. (KR) 


006,198 

AD-A213 239/7/GAR PC A04/MF A01 
Naval Ocean Systems Center, San Diego, CA. 

Using Broyden Updates to Approximate the Jaco- 
bian in a Semi-implicit Backward Differentiation 
Code. 

Final rept. 

L. D. Knight. Sep 89, 51p Rept no. NOSC/TD-1652 


If one wishes to solve a system of stiff ordinary differ- 
ential equations (ODEs), which are —— large and 
sparse, one requires the solution of a nonlinear equa- 
tion involving the ODE Jacobian at each time step. 
This Jacobian is often formed by finite differences. 
Here Broyden’s Method is discussed which will update 
the Jacobian as we go using information available in 
order to avoid the cost of recomputing the Jacobian. 
The update is a rank-one update. This method is im- 
plemented in the code STRUT. STRUT is the original 
code STEP which implements an Adams predictor-cor- 
rector for solving nonstiff problems coupled with Stew- 
art’s implementation of a Semi-implicit Backward Dif- 
ferentiation Formula (SIBDF) predictor-corrector for 
solving stiff problems. Two models are discussed for 
implementing Broyden’s Method over different time 
steps. A Method of Lines semidiscretization of Burg- 
ers’ equation and a reaction-diffusion model are used 
as our test problems. Results are given for each model 
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and are —— with the original STRUT code, 
LSODE and LSODA. (jhd) 


006,199 
AD-A213 308/0/GAR PC A03/MF A01 
Naval 


goer Monterey, CA. 
Fortran for the Evaluation of the Con- 
fluent Functions. 
Technical rept. Feb-Aug 89. 
W. Gragg, and B. Neta. 14 Aug 89, 16p Rept no. 
NPS-53-89-014 


In this report we list the Fortran subroutines for evalu- 
ating the confluent hypergeometric functions M(a,b;x) 
and U(a,b;x). These subroutines use the stable recur- 
rence relations given e.g. in Wimp. (KR) 


006,200 
DE69016223/GAR PC A03/MF A01 
Oak ten ey National Lab., TN. 

Example of a reaction-diffusion system with non- 


competitive interactions. 

Protopopescu. 1989, an CONF-8905198-1 
Cement AC05-840R21400 

International conference on transport theory (11th), 
Blacksburg, VA (USA), 22-26 May 1989. Sponsored by 
t of Energy, Washington, DC. 


Portions of this document are illegible in microfiche 
products. 


An example of a parabolic system with nonlinear local 
or nonlocal interactions is considered with specific ap- 
tions to the description of competition situations. 
Inder suitable assumptions on the interaction terms, 
one can derive global existence as well as a compari- 
son result between the PDE solutions and the 
“lumped” (space-integrated) ODE solutions. The 
uniqueness issue for the stationary state of the system 
-- corresponding to a stalemate -- is also considered. 
The discrete version of the system is then constructed 
and some preliminary results for the two-species one- 
index map and for the one-species two-index map are 
discussed. 10 refs. 
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N89-30011/5/GAR PC A03/MF A01 
Loughborough Univ. of Technology (England). 
grant ad Structure and a Certain Matrix 


Expansion. t 
A. C. Pugh, E. R. L. Jones, O. Demianczuk, and G. 
— Jan 89, 21p MATH-RN-213, ETN-89- 


A method for determining the Smith-McMilan form at 
infinity of a rational matrix is derived by considering the 

expansion at infinity of the matrix. This method 
is used to provide a new test for the absence of infinite 
zeros ina veg matrix and a new formula for calcu- 


lating the hi poy among the largest minors of 
a pdunanial cai is system proves to be funda- 
mental to the oe of the infinite frequency structure 
of a rational matrix. Three illustrations of this claim are 
presented. The first illustrates how the relationship be- 
tween the decoupling invariants and the infinite zero 
structure of a decouplable system can be established 


in a particularly simple fashion. The results of the two 
other illustrations are summarized. 


Operations Research 
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AD-A212 848/6/GAR PC A03/MF A01 
Missouri Univ.-Columbia. 

ee Methods for Linear Complementary and 


Problems. 
Final rept. 15 May 86-14 May 
T. H. Shiau. 14 May 89, 26p POSR-TR-89-1254 
Grant AFOSR-86-0124 


A sparsity preserving LP-based SOR method for solv- 
ing classes of linear complementary problems includ- 
ing the case where the given matrix is positive semide- 
finite is proposed. The LP subproblems need be 
solved only approximately by a SOR method. Heuristic 
enhancement is discussed. Numerical results for a 
special class of problems are presented, which show 
that the heuristic enhancement is very effective and 
the resulting program can solve problems of more than 
100 variables in a few seconds even on a personal 
computer. Keywords: Linear; —_— Succes- 
sive overrelaxation method. (JHD ) 
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AD-A213 258/7/GAR PC A05/MF A01 
Cornell Univ., Ithaca, NY. Dept. of Computer Science. 
——- Distributed Services Using Refinement 


ings. 

Doctoral thesis. 

J. |. Aizikowitz. 29 Sep 89, 95p Rept no. CU-CSD- 
TR-89-1040 


The thesis addresses the design of multiple-server im- 
plementations for services in distributed systems--a 
Tueun: of the replication management problem. 

frequently used correctness criteria for replication 
management is that clients of a service not be able to 
distinguish a peo eg trod implementation from one 
that involves multiple servers. Our approach formal- 
izes this idea. It is based on viewing. A single-server 
implementation is considered correct if it implements 
this single-server based specification. Program proof 
outlines can be viewed as tions and, using re- 
finement mappings, define what it means for one proof 
outline to implement another. The notion of a structural 
refinement, which formalizes the relationship between 
a program and the result of performing step-wise re- 
finement, is defined. When one proof outline is a struc- 
tural refinement of the other, simplified proof obliga- 
tions can be used to show that one implements the 
other. The methodology for designing a multiple-server 
implementation of a service is presented. The method- 
ology is based on structural refinement and on viewing 
proof outlines as specifications. A designer defines a 
refinement mapping to express the relationship be- 
tween the state space of a Do en single-server imple- 
mentation of a service and the state space of the de- 
sired multiple-server implementation. Using this refine- 
ment mapping, a provable correct multiple server im- 
oe is derived from the single server one. 
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PB90-121229/GAR PC A03/MF A01 

Ohio State Univ., Columbus. Dept. of Industrial and 

Systems Engineering. 

Use of Coxian-Type Distributions in a General 

— of the Maximum of Bivariate Random Varia- 
ies. 

M. V. Kalkunte, and W. E. Wilhelm. 1989, 37p NSF/ 

ENG-89052 

Grant NSF-DMC85-00898 

Sponsored by National Science Foundation, Washing- 

ton, DC. Directorate for Engineering. 


The paper extends an approach that uses trivariate re- 
duction to model the maximum of bivariate random 
variables. Coxian-type phase distributions are used to 
define each element in the reduction because they are 
known to represent ‘general’ distributions and, there- 
fore, lend a generality to the bivariate cases that can 
be modeled. Exact expressions for the moments and 
for the distribution function of the maximum are pre- 
sented. Numerical examples demonstrate use of the 
model and provide some insights about the nature of 
the maximum. 
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PB90-123944 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Scientific Computing Div. 

Merit Functions and Nonlinear Programming. 

Final rept. 

J. W. Tolle, and P. T. Boggs. 1988, 8p 

Pub. in Proceedings of nternational  Ooutaniaen on 
Operational Recah (11th), Buenos Aires, Argentina, 
August 10-14, 1987, p882-889 1988. 


In the paper, a merit function for inequality constrained 
nonlinear programs is proposed. A local convergence 
theorem is stated for an algorithm using the merit func- 
tion in conjunction with a sequential quadratic pro- 
gramming procedure for generating steps. The algo- 
rithm is shown to permit unit step lengths in the pres- 
ence of superlinear convergence. 


Statistical Analysis 
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AD-A213 076/3/GAR 
lowa State Univ., Ames. 


PC A02/MF A01 


Unbiasedness of the Papadakis Estimator and 
Other Nonlinear Estimators of Treatment Con- 
trasts in Field-Plot Experiments. 

Journal article. 

D. L. Zimmerman, and D. A. Harville. Jun 89, 8p 
Contract N00014-85-K-0418 

Pub. in Biometrika, v76 n2 p253-259 Jun 89. 


Spatial methods for the analysis of field-plot experi- 
ments are considered. Estimators of treatment con- 
trasts obtained by these methods are generally com- 
plicated nonlinear functions of the observations. Suffi- 
cient conditions for these estimators to be unbiased 
under a postulated true model are obtained. Key- 
words: Nearest neighbor analysis; Papadakis analysis; 
Spatial experiment; Symmetric distribution; Unbiased- 
ness; Reprints. (JHD) 
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California Univ., 
Center. 

Using Influence Diagrams. 

R. E. Barlow. 1988, 13p ARO-22735.11-MA 

Contract DAAG29-85-K-0208 

Pub. in Accelerated Life Testing and Expert’s Opinions 
in Reliability, p145-157 1988. 


PC A03/MF A01 
Berkeley. Operations Research 


Too often in contemplating a statistical analysis, the 
statistician becomes absorbed with the mathematical 
details such as particular probability densities, suffi- 
cient statistics and computational methods without 
fully understanding the problem at hand. Influence dia- 
grams provide a valuable aid for modeling the logical 
and statistical dependences between random quanti- 
ties and also between these quantities and decision 
alternatives. This can be done, initially, without specify- 
ing particular probability functions. The influence dia- 
gram is a graphical representation of the rciaiionships 
between random quantities which are judged relevant 
to a real problem. In this respect it is a modeling tool. 
The probability weights on the graph nodes are also 
based on a. relevant to a real problem. Al- 
though the influence diagram is an abstract mathemat- 
ical model, its validity is based on some real problem of 
interest. Influence diagrams were developed as a 
Bayesian computer-aided —s tool by Howard 
and Matheson (1). Influence diagrams also provide a 
— representation of conditional independence 

r random quantities. An algorithm for solving Baye- 
sian decision analysis problems through influence dia- 

am manipulations was constructed by Shachter (2). 

his algorithm is useful in statistical applications, espe- 
cially in experimental design (e.g., (3)). The influence 
diagram is also a generalization of the fault tree repre- 
sentation used in engineering risk analysis. Keywords: 
Reprint. (KR) 
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N89-30014/9/GAR PC A03/MF A01 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Optimized Estimation of the Weibull Distribution 
Parameters. 

K. Wallin. cApr 89, 22p VTT-RR-604, ISBN-951-38- 
3414-X 


Sponsored by the Technology Center and the Finnish 
Industry. 


The accuracy of different methods for determining the 
Weibull distribution parameters are compared. The 
Weibull distribution is extensively used in analyzing 
brittle materials such as ceramics. Usually the distribu- 
tion is fitted to data sets based on less than 50 speci- 
mens. This number of specimens is so small that the 
reliability of the fit can become questionable. The fit 
can also be unreliable due to the fact that a large 
number of different methods to determine the Weibull 
parameters exists, all of which yield different results. It 
is imperative to use a method yielding optimum reliabil- 
ity for the parameters. A bias corrected maximum likeli- 
hood estimation method is presented. It is proposed 
that — method can be used for analysis of brittle ma- 
terials. 
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N89-30015/6/GAR PC A08/MF A01 
Centre National de la Recherche Scientifique, Tou- 
louse (France). Lab. d’Automatique et d’Analyse des 
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Approche Projective du ree Polynomial pour 
les Systemes Stochastiques Bilineaires (Projec- 
tion Approach for Polynomial Filtering of Bilinear 
Stochastic Systems). 

Ph.D. Thesis. 

— 1989, 155p LAAS-89-207, ETN-89- 

In French; English Summary. 


Minimum variance polynomial filtering is applied by Eu- 
clidean projection onto output correlation products of 
degree => r, with the help of separable kernel func- 
tionals. This approach does not need a probabilistic 
hypothesis but only a statistical knowledge up to 
degree 2r. A finite dimensional recursive structure of 
the obtained innovations results. The method is used 
for stochastic processes with bilinear realization, 
where the general probabilistic filtering method (condi- 
tional expectation) is known to give infinite dimension- 
al results. The efficiency is exemplified by the optimal 
estimation of the internal perturbation covariance for a 
dynamical linear system. 


REC a eae 
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006,210 

AD-A212 918/7/GAR PC A07/MF A01 
Weizmann Inst. of Science, Rehovoth (Israel). 
International Workshop on Structural and Func- 
tional Aspects of the Cholinergic Synapse. Held in 
Jerusalem, Isreal on August 30-September 4, 1987. 
Final rept. 1 Jul 87-30 Jun 88. 

G. Amitai, E. Kosower, D. Michaelson, R. 
Rahamimoff, and |. Silman. Sep 87, 147p 

Contract DAMD17-87-G-7032 


The conference dealt with recent developments in the 
structure and function of the nicotinic acetylcholine re- 
ceptor and acetylcholinesterase. During the four day 
period, over 50 taiks and 31 poster sessions were pre- 
sented. The ~~ caliber of the presentations com- 
bined with the limited number of attendees, and se- 
cluded site, allowed for much fruitful interaction an in- 
depth discussions. The sessions were divided into five 
major categories:'Synaptogenesis and Regulation.’ 
‘Acetycholinesterase,’ ‘Presynaptic 
Mechanisms,’Signal Transduction and Modulation,’ 
and ‘Acetylcholine Receptor.’ Keywords: Cholinergic 
synapses, Cholinergic receptors; lon channels; Cholin- 
ergic neurotransmitters, Gene cioning. (AW) 
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Johns Hopkins Univ., Baltimore, MD. 
Investigation of a Novel Serotonin Receptor 
System in the Mammalian Brain. 

inal rept. Mar 87-Mar 89. 
P. Hartig, F. Hirata, J. Giordano, B. Hoffman, and M. 
Kaufman. 27 Jun 89, 9p 
Contract N00014-87-K-0503 


Serotonin receptors control important biochemical and 
physiological processes in both the central and periph- 
eral nervous systems. These receptors are associated 
with tryptamine-induced clonic seizures, serotonin be- 
havioral syndrome, contraction of smooth muscle, 
action of antidepressant, and action of hallucinogenic 
drugs. Serotonin receptors are not classified into sev- 
eral subtypes mainly by radioligand binding studies. 
Among those serotonin receptor subtypes, 5HT1C and 
5HT2 receptors are now known to couple to increased 
turnover of phosphatidylinositol as a second messen- 
ger system, and are closely related with respect to 
pharmacological characteristics. The objectives of our 
proposed research were to study the physiological and 
metabolic consequences of activation of a newly dis- 
covered brain neurotransmitter receptor system, the 
serotonin 5HT1c receptor system which was found to 
be abundant in the choroid plexus. To approach to this 
goal, we proposed to yee pe mg the relationship be- 
tween 5HT 1c receptor and other mammalian brain se- 
rotonin receptors with regard to the detailed molecular 
consequences of activation of phosphoinositide turn- 
over. Our ultimate goal is to provide a better under- 
standing of neurotoxic action at a variety of brain sero- 


tonin receptor sites, using 5HT1C receptor in the chor- 

oid plexus as a model system, because the choroid 

mene 7 is the major route of neurotoxins across the 
lood-brain barrier. 
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AD-A213 061/5/GAR PC A04/MF A01 
Brandeis Univ., Waltham, MA. Dept. of Chemistry. 
Acetyicholinesterase and Acetyicholine Receptor. 
Rept. for 1 Jul 87-31 Dec 88. 

S. G. Cohen. 30 Jan 89, 55p 

Contract DAMD17-87-C-7170 


Our study of ace inesterase (AcChE) is based on 
the view that the -trimethylammonio substituent of 
acetylcholine binds at an uncharged subsite, better 
termed ‘trimethyl’ than ‘anionic,’ and would be more 
specifically e: ed by uncharged reagents. AcChE, 
isolated from Torpedo nobiliana, analyzed fluorimetri- 
cally and by Elliman assay, has Km = 0.056 mM, kcat 
= 4.0 x 103 sec -1 in hydrolysis of iocholine. 1- 
Bromo-2-(14C)-pina (14C)-BrPin) inactivates 
and labels AcChE, and 5-trimethylammonio-2 

one (TAP), the isosteric ketone of 

line, prevents this inactivation and reduces 14C intro- 
duction. Two 14C are introduced per enzyme unit inac- 
tivated, and one 14C is excluded per enzyme unit pro- 
tected by TAP/ fee 5 rears ngeay enone, 
an aromatic analogue of TAP, protects as effecti 

as TAP. Other benzene and pyridine derivatives, bi 
ing at an aryl subsite, inhibit substrate is effec- 
tively, but protect less effectively against BrPin inacti- 
vation, while reducing 14C introduction. Noncomi 
tive inhibition by tetrasubstituted ammonio inhibitors 
increase with decreasing substrate reactivity, indicat- 
ing binding to enzyme-substrate complex (ES), in con- 
trast to the effects of trisubstituted analogues. (KT) 
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AD-A213 215/7/GAR PC A02/MF A01 
Naval Medical Research Inst., Bethesda, MD. 
ductio: ice teen ne Lymphocytes Cc 

n in ym rOSs- 
Linking of sig by Anti-ig Antibody or by a Multiva- 
lent Anti-Ig Antibody Dextran Con . 
M. Brunswick, C. H. June, F. D. Finkelman, and J. J. 
Mond. 1989, 9p 


The current experiments were undertaken to deter- 
mine whether the differences observed in the mitogen- 
icity mediated by two agonists were also reflected in 
different patterns, kinetics and magnitudes of inositol 
polyphosphate production. Although both dextran con- 
jugated and unconjugated anti-Ilg antibodies induced 
pee increases in level of I(1,4,5)P3, dextran conjugat- 

anti-IG induced much greater levels of this isomer, 
which were sustained for significantly periods of 
time. Additional differences were found in the amount 
and in the ratio of the other inositol polyphosphates 
that were stimulated. This that the distribu- 
tion of PIP hydrolysis products that are stimulated by 
pete if slg is strongly dependent on the extent 
and type of cross-linking of sig that is induced. Key- 
words: Reprints; Bells; Lymphocytes; Antigens; Im- 
munoglobulin. (KT) 
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Maryland Univ. at Baltimore. Dept. of samy 
Altered Transduction in Renal Cell Injury 


Signal 
Following preys (> Shock or Anoxia. 
Annual rept. Jul 88-Jul 89. 


B. F. Trump, |. K. Berezesky, M. W. Smith, and R. 
Anthony. 1 Jul 89, 162p 
Contract N00014-88-K-0427 


Our objective in this project is to delineate the relation- 
ship between transmembrane ae ion la- 
tion, e.g., Ca2+i, H+i, and Mg2+i; cell injury; inflam- 
mation; and repair. Our laboratory has been engaged 
in this type of work for some years and have recently 
reviewed the subject (Trump et al., 1984; Trump and 
Berezesky, 1985). The achievement of this objective 
will have important implications for the prevention, di- 
agnosis, and treatment of shock, trauma, related cell 
injury, and cell death. This project is aimed at the delin- 
eation of the relationship between ion ulation 
e.g., Ca2+i, H+i, Na+i, K+i, and Mg2+-i, cell injury, 
signal transduction, altered DNA synthesis, and gene 
expression as they relate to cell death, regeneration, 
inflammation, and repair in the rat and human proximal 
tubule epithelium (PTE). Techniques utilized include 
electron microscopy; phase and Nomarski light mi- 
croscopy; digital imaging fluorescence microscopy 
(DIFM) and video microscopy, image analysis, and 
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MEDICINE & BIOLOGY 
Biochemistry 


photon counting; fluorescent probes, e.g., BCECF, 
rhodamine 123, ees ium iodide; assays of the PI 
ey including IP3 and DAG; assays of protein 
— ; and yom porte voted get modulation of 
C-fos,. c-myc, c-jun. : lon lation; 
Calcium; PH; Cell injury; Si ieomhanen tae 
thesis; Gene expression; ximal tubule epithelium; 
Anoxia; Hemorrhagic shock; Ischemia. (kt) 
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Delaware Univ., Newark. 

of a Quinone-Crossiinked Marine 


Bioadhesive. 

Annual rept. Sep 88-Sep 89. 
J. H. Waite. 1 Oct 89, 13p 
Contract N00014-84-K-0290 


Ce eee Se et Se Se ee 22 
survey the biochemical diversity of DOPA-containing 
marine adhesive proteins and cements, and 2) to ex- 
amine the chemical mechanism of quinone-tanning i.e. 
cross linking of mestyemmeny proteins. Studies 
conducted over the past year on Dihydoxyphenylalan- 
ine (DOPA)-containing proteins from G. demissa and 
M. edulis suggest that these form soluble, stable com- 
es with lagen, essentially shielding the 
tter from digestion clostridial collagenase. No 
such shielding was ‘ed by the Fasciola DOPA- 
teins. Catecholoxidase-catalyzed oxidation of the 
‘A residues to o-quinones results in a substantial 
tautomerizationof the quinones to alpha, beta-dehydro 
DOPA. The rate of tautomerization eae as 
is comparable to the proposed Michael ion of 
lysyl epsilon amino groups to quinones. This may sug- 
gest that alpha, beta-dehydro DOPA is an important 
intermediate in quinone-tanning. A new histidine-rich 
DOPA-containing egg shell precursor has been char- 
acterized from Fasciola hepatica. (AW) 
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DE89015248/GAR 

Los Alamos National Lab., NM. 
Davydov solutions at 300 kelvin: The final search. 
P. S. Lomdahl, and W. C. Kerr. 1989, 10p LA-UR-89- 
2453, CONF-8908122-2 

Contract W-7405-ENG-36 


NATO bo emg | on localization of e' in proteins, 

No City Given (Denmark), 1-5 Aug 1989. Sponsored by 
it of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


PC A02/MF A01 


The original proposal by Professor A.S. Davydov of a 
soliton mechanism for localization and transport of 
energy along linear chain molecules provided the im- 
petus for several research efforts which have explored 
the properties of these nonlinear entities in differi 
degrees of realism. The general conclusion from alll o' 
this work is that the nonlinear equations of motion 
which have been used to describe these systems have 
soliton-like solutions when they are solved in the deter- 
ministic limit. This limit corr to the absolute 
zero of temperature, because it ignores the influence 
of random perturbations on the system. How- 
ever, the questions of existence and importance of the 

soliton remain controversial when non-zero 
temperature effects are taken into account, because 
done by independent research groupe have reached 

i int research groups have reai 
diametrically opposed conclusions. Our 1985 paper 
was the first to simulate thermal perturbations at bio- 
logically relevant temperature (300 K). Since publish- 
ing that paper, we have done simulations for collisions 
of phonon wave packets with Davydov solitons and 
have also taken into account the nce of multi 
quanta of the high frequency oscillator field in the Da- 
vydov equations of motion. We present these results 
here. However, for the major question about the tem- 
perature effects on the Davydov soliton, our conclu- 
sions remain unchanged. 5 refs., 6 figs., 1 tab. 
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W. C. Kerr, and P. S. Lomdahl. 1989, 9p LA-UR-89- 
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Contract W-7405-ENG-36 


NATO workshop on localization of energy in proteins, 
Beonsored by 
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Our purpose here is to present a derivation of the Da- 
pee equations which employs only quantum-me- 
nical techniques. The derivation here is more gen- 
eral than our previous treatment of this problem be- 
cause we use an Ansatz which has present several 
uanta of the high frequency oscillator system rather 
pe just one quantum. Since some steps of the calcu- 
lation are the same as those in our paper which treats 
the single quantum case, reference will be made to 
that paper for some of the those details. 9 refs. 
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PB90-120510/GAR PC A04/MF A01 
Quaid-i-Azam Univ., Islamabad (Pakistan). Dept. of 
Chemistry. 

— of 1-Aminocyclopropane Carboxylic 


Master’s thesis. 
M. |. Mughal. Aug 81, 63p 


Amino acid is a compound having an amino group as 
well as a carboxylic acid group in a molecule simulta- 
neously. The report deals with the synthesis of amino 
acids having a cyclopropane ring in them, i.e., the _ 
thesis of 1-amino+cyclopropane carboxylic acids. Be- 
cause such compounds act as potential enzymatic 
substrates and inhibitors, a new synthesis of 1-amino- 
2-aryl cyclo propane carboxylic acids was determined. 


Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Organic Analytical Research Div. 
Generic Liposome Reagent for immunoassays. 
Final rept. 
A. L. Plant, M. V. Brizgys, L. Locasio-Brown, and R. 
A. Durst. 1989, 7p 
Pub. in Analytical Biochemistry 176, p420-426 1989. 


The report discusses the derivatization of liposomes 
with antibodies by using avidin to crosslink biotinylated 
phospholipid molecules in the liposome membranes 
with biotinylated antibody molecules. A comparison of 
the biotin binding activity of avidin in solution and 
avidin associated with liposomes shows that avidin 
bound to biotinylated phospholipid in liposome mem- 
branes retains full binding activity for additional biotin 
molecules. Changes in the fluorescence spectrum of 
avidin have been used to characterize the binding ca- 
pacity of avidin for biotin in solution, and change in in- 
tensity of light scattered due to aggregation of lipo- 
somes was used to measure the biotin binding activity 
of avidin associated with liposomes. Relative amounts 
of the biotinylated phospholipid, avidin, and biotinylat- 
ed antibody have been optimized to produce stable |i- 
posomes which are derivatized with up to 1.7 nmol of 
antibody/micromo!l of lipid. These derivatized lipo- 
somes are highly reactive to immunospecific aggrega- 
tion in the presence of multivalent antigen. A linear in- 
crease in light scattering was recorded between 1 and 
10 pmol of antigen. The work shows that liposomes 
containing biotinylated phospholipid can be successful 
generic reagent for immunoassays. 


Botany 
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Photosynthesis in intact plants. Progress report. 
Progress rept. 

A. R. Crofts. 1989, 5p DOE/ER/13594-T2 

Contract FG02-86ER13594 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The two Joliot-type spectrophotometers (laboratory 
and field versions) are now operational at the anticipat- 
ed sensitivity, and we will be using them in the remain- 
ing year of the grant. The worth of the portable version 
has already been demonstrated by our ability to char- 
acterize the cycle of ATP synthase activation in intact 
plants, and we have started an extensive series of field 
experiments in collaboration with plant physiology and 
agronomy colleagues on campus. The stopped flow 
fluorimeter has been used to characterize the kinetics 
of binding of a range of inhibitors, and we have devel- 
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oped refined atomic models of the quinone and inhibi- 
tor binding sites. We have been able to formulate a 
comprehensive model for turn-over of the two-electron 
gate, and its inhibition by herbicides. With some sup- 
port from the present grant, we have developed a 
computer-aided fluorescence video imaging system, 
and intend to construct a version of this apparatus for 
work on intact plants. 
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Technology Applications, Inc., Athens, GA. 

Chemical Accumulation in Plant Tissues from 
Aqueous Exposure. 

S. D. Wolf, R. R. Lassiter, and S. E. Wooten. 1989, 
19p EPA/600/D-89/169 

Contract EPA-68-03-3351 

Prepared in cooperation with Georgia Univ., Athens, 
and TAI Corp., Huntsville, AL. Sponsored by Environ- 
mental Research Lab., Athens, GA. 


Predictive models have been designed to investigate 
plant-water distribution coefficients and to study the 
dynamics of chemical accumulation in aquatic plant 
organs. Initial model testing has been completed in 
laboratory studies using two chlorinated benzenes and 
three species of aquatic plants. The results indicate 
that the proposed modeling framework can be used to 
estimate the potential for contamination of tissues by 
neutral chemicals during aqueous exposures. 
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PB90-120411/GAR PC A08/MF A01 
Quaid-i-Azam Univ., Islamabad (Pakistan). Dept. of 
Chemistry. 

isolation and Characterization of Flavonoid Com- 
pounds from Some Plants Belonging to the Family 
Leguminosae. 

Master’sthesis. 

N. Iftikhar. 1988, 174p 


The report discusses the study of flavonoids and the 
importance of recognizing, isolating, and identifying 
them due to their presence in plants and the likelihood 
of encountering them in any work involving plant ex- 
tracts. The report covers flavonoid compounds in 
leaves and flowers, the structure of the most common 
flavonoids, chemical analysis, and techniques in isola- 
tion and identification of flavonoids. 
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Studies on Tissue Culture of ‘Auwolfia serpentina’ 
(L.) Benth. Ex Kurz. 

Doctoral thesis. 

M. Akram. 1983, 151p 


PC A08/MF A01 


The purpose of the investigations was to cultivate Rau- 
wolfia serpentina callus tissue and to regulate differen- 
tiation for in vitro propagation. Leaf, stem and root ex- 
plants of R. serpentina were cultured on Murashige 
and em (1962), White’s modified (Root Culture) 
and Abou-Mandour (1977) media, with the supplemen- 
tation of coconut milk, casein hydrolysate, yeast ex- 
tract as organic nutrients and different concentrations 
of various plant growth regulators as 2,4-D, NAA, IAA, 
ABA, Kn, BAP, 2iP and adenine sulphate for callus for- 
mation and callus culture. Morphogenetic studies were 
carried out and root and shoot differentiation was 
achieved. The differentiation of roots mostly occurred 
in stem callus and to a lesser degree in root callus. The 
in vitro differentiated roots were cultured successfully 
both for propagation of roots and for callus formation. 
The shoot differentiation achieved in stem callus led 
towards plantlets formation. The plantlets were trans- 
ferred to soil where they flourished almost similarly to 
field plants. 
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Quaid-i-Azam Univ., Islamabad (Pakistan). Dept. of 
Chemistry. 

Isolation and identification of Active Ingredients 
from Plants by Complexation Method. 

Master's thesis. 

M. Y. Khokhar. Jun 83, 96p 


A new method (complexation method) for the isolation 
of active ingredients of plants having ligand properties 
has been proposed and used successfully for isolation 
of nicotine from tobacco. The method was used for 
isolation of medicinally important components of Per- 
ovskia abrotanoides, an indigenous medicinal plant. 


Complete isolation of single components was not 
achieved. However, the plant extract which contained 
dozens of compounds was reduced to 3-4 com 
nents. Complexation method as compared with other 
methods of isolation is quite easy, quick, and less ex- 
pensive. 
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PB90-120429/GAR PC A09/MF A01 
Centre of Excellence in Physical Chemistry, Peshawar 
(Pakistan). 
Physico-Chemical Characterization of Normal 
Human Blood. 

Doctoral thesis. 

Mar 86, 183p 

See also PB85-114015. 


An attempt has been made to determine normal 
values for some of the important biochemical param- 
eters of blood of apparently healthy Pakistani subjects. 
These values have been compared to those reported 
in the literature to formulate recommendations as to 
whether the normal reference values used in Pakistani 
laboratories which have been derived from the study of 
subjects in the economically developed countries of 
the world with different socio-cultural and genetic 
background apply to the Pakistani population. The re- 
sults of the studies show that: Hemoglobin and packed 
cell volume are low in all the age grows from birth to 
23 years. The upper limit for SGOT is significantly 
lower than that reported in the literature. The lower 
limit for serum sodium and potassium are 130 and 3.1 
m.Eqt/| as compared to the 135 and 3.5 in literature. 
The values for cholesterol, triglyceride and total lipids 
are 188 + or - 31, 98 + or - 27 and 640 + or - 160 
mg/dl respectively showing significant differences in 
the values for cholesterol and triglyceride. For uric acid 
and creatinine no statistically significant differences 
are found although mean uric acid is slightly higher in 
both males and females. The range for blood urea also 
showed a significant difference. 


Clinical Medicine 
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AD-A212 990/6/GAR PC A04/MF A01 
Defence and Civil Inst. of Environmental Medicine, 
Downsview (Ontario). 

Prototype Microprocessor Based Audiometer for 
Use by the CF (Canadian Forces) Medical Services 
for Periodic Hearing Tests. 

Technical rept. 

S. E. Forshaw, P. C. Odell, and R. B. Crabtree. May 
89, 56p Rept no. DCIEM-89-TR-19 


This report describes a prototype microcomputer- 
based audiometer designed to demonstrate the poten- 
tial of such technology for routine periodic hearing 
testing in the Canadian Forces (CF), Besides the 
microcomputer and its dual-disk drive, display screen 
and printer, the system is comprised of an interface 
box containing a crystal clock, frequency synthesizer, 
digital attenuator, electronic switch, audio amplifier, 
acoustic earphone calibrators, and patient-response 
interface circuitry. The threshold-detection paradigms 
are based on the modified Hughson and Westlake pro- 
cedure. The associated software provides prompts to 
the technician for parameters and data for each pa- 
tient (e.g., age, social insurance number (SIN), military 
occupation code (MOC), along with prompts during the 
posers : eee are encountered. After a test is 
completed, the patient’s CF hearing category is com- 
puted and i, on the screen audiogram form, 
and the test results are stored automatically in a disk 
Pe V7 ia reference. Keywords: Threshold detec- 
ion. 
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AD-A213 024/3/GAR PC A01/MF A01 
Army Medical Research and Development Command, 
Fort Detrick, MD. 





Case for Diagnosis. 

J. A. Kark, P. G. Tarassoff, H. L. Williams, and W. J. 
Mehm. 1989, 4p 

Pub. in Military Medicine, v154 p98-100 Feb 89. 


Hemolysis due to hemoglobin S causes splenic de- 
struction or erythrocytes and occurs only when sus- 
tained hypoxia generates sufficient deo lobin 
S polymer. Our patient, in contrast, demonstrated 
chronic intravascular hemolysis unrelated to hypoxia. 
He had Gd A-, a common tic variant the 
same African lations carry hemoglobin S. Al- 
though Gd A- usually causes episodic hemolytic 
anemia, it can also produce chronic hemolytic anemia. 
Hei is due to Gd deficiency is not provoked by 
acute xia. The patient’s a hemolytic re- 

se to hypoxia at Brooks AFB was due to the coin- 
cidental variation of the reticulocyte count, bilirubin, 
and hematocrit in relation to that chamber flight as well 
as to misinterpretation of the elevated reticulocyte 
count. This elevation occurred one hour after expo- 
sure, much too soon to have resulted from moderate 
hemolysis in the hypobaric chamber. He will be at no 
added risk because of the combination of Gd deficien- 
cy and sickle cell trait. We recommend that he be al- 
lowed to graduate as an aviator, with medical waiver 
for mild Gd deficiency and for sickle trait. Keywords: 
Erythrocyte; Hye xia; Aviation; Sickle-cell trait; Hemo- 
globin S; and Hemolysis; Reprints. (KT) 
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AD-A213 034/2/GAR PC A02/MF A01 
Naval Medical Research Inst., Bethesda, MD. 
Predictors of Death from Chronic Graft-Versus- 
Host Disease After Bone Marrow Transplantation. 
Journal article. 

J. R. Wingard, S. Piantadosi, G. B. Vogelsang, E. R. 
oo and D. A. Jabs. Sep 89, 9p Rept no. NMRI- 
Pub. in Blood, v74 n4 p1428-1435 Sep 89. 


Chronic graft-v-host disease (chronic GVHD) is a fre- 
quent cause of late morbidity and death after bone 
marrow transplantation (BMT). The actuarial survival 
after onset of chronic GVHD in 85 patients was 42% 
(95%Cl = 29%, 54%) at 10 years. Baseline character- 
istics present at the onset of chronic GVHD (before 
therapy) in 85 patients were reviewed to determine 
which were risk factors for death. In a multivariate pro- 
portional hazards analysis, three baseline factors 
emerged as independent predictors of death: progres- 
sive presentation (chronic GVHD following acute 
GVHD without resolution of acute GVHD; hazard ration 
of 4.1, 95% Cl = 2.1 to 7.8), lichenoid changes on skin 
histology (hazard ratio of 2.2, 95% Cl = 1.1 to 4.3), 
and elevation of serum bilirubin > 1.2 mg/dL (hazard 
ratio = 2.1 95% Cl = 1.1 to 4.1). Actuarial survival of 
23 chronic GVHD patients with none of these risk fac- 
tors was 70% at @ ye = (95% Cl - 38%). Thirty-eight 
patients with one of these risk factors had a projected 
6-year survival of 43%. (95% Cl = 21%, 63%). The 29 
patients with any combination of two or more of these 
factors had a projected 6-year survival of only 20% 
(95% Cl = 8%, 37%). Identification of baseline risk 
factors should facilitate design of trials of chronic 
GVHD therapies and assignment of high-risk patients 
to more aggressive innovative therapeutic regimens. 
Reprints. ( 
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AD-A213 040/9/GAR 
Massachusetts Univ. Medical Center, Worcester. 
Studies of Altered Response to Infection Induced 
by Severe Injury. 


PC A03/MF A01 


Annual progress rept. 
C. L. Miller-Graziano. 1 Feb 89, 30p 
Contract DAMD17-86-C-6097 


This research’s main goals are to develop assays to 
monitor the appearance and progression of post- 
trauma immunosuppression and to examine prophy- 
lactic modalities which may reverse or reduce this im- 
munosuppression. This contract year we have suc- 
cessfully adapted assays for IL-1, IL-6, and Transform- 
ing Growth Factor Beta(TGFBeta) to use with patient 
monocytes (M0). We have demonstrated that MO 
levels of IL-6 and TGFBeta are elevated in irmmuno- 
suppression (TGFBeta). Elevation of patients MO0’s 
function (IL-6) and maintenance of their immuno- 
suppression (TGFBeta). Elevation of patients MO0’s 
production of tumor necrosis factor (TNF) was shown 
to occur primarily in the cell-associated form of TNF 
and this elevated TNF occurs concomitant to an eleva- 
tion in MO PGE2. Prophylactic treatment with IL-4 was 
shown to downregulate both TNF and PGE2 while 


treatment with indomethacin decreased PGE2 but 
caused increased TNF release. Our data indicated that 
post-trauma increases in the number of MO expressing 
the 72 KD receptor for IgG(FcRI) is correlated to the 
immunosuppressed patients’ MO increased production 
of IL-6, TNF, and decreased IL-1 production. Conse- 
quently, monitoring the shift in the ratio of patients’ 
cRI+ to FcRI- MO may allow detection of post- 
a —— changes without difficult bioassay per- 
‘ds: RA Il; Monoclonal antibodies; 
} eae INA; Thermal i ‘pate Infection; Antibody; 
Leukocytes; Guinea pigs. (kt) 
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AD-A213 066/4/GAR PC A03/MF A01 
Naval Health Research Center, San Diego, CA. 
Analysis of Navy Outpatient M Reporting. 
Interim rept. 

L. A. Hermansen, and W. W. Wilcox. 9 Jan 89, 13p 
Rept no. NHRC-89-9 


Navy-wide outpa’ = morbidity information is eeenty 
Cnepaten troug h the use of the Medical Services and 
idity Report. This report is prepared by 
all aan, pe stations of the Navy and Marine Corps 
staffed with Medical personnel, providing inpatient 
and/or outpatient care. These reports are in the 
preparation of budget estimates, in programming, in 
analysis of personnel authorizations and requirements, 
in determining the size of replacements or additions to 
existing facilities, and in the evaluation of selected 
morbidity levels. They also provide a method for direct- 
ing and measuring the results of preventative medicine 
programs. This report describes the Navy Medical 
Services and Outpatient Morbidity Reporting System 
and —— an alternative system utieeng an updat- 
ledical Encounter Report designed with input from 
fe Medical Doctrine Center and analyses of injury and 
illness data collected during these earlier studies. (KT) 
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AD-A213 067/2/GAR PC A03/MF A01 

Naval Health Research Center, San Diego, CA. 

Morbidity and Mortality in U.S. Navy Personnel 

—_ Exposures to Hazardous Materials, 1974-85. 
inal rept. 

M. R. White, and M. S. McNally. 20 Apr 89, 12p Rept 

no. NHRC-89-12 


This study was undertaken as part of an overall pro- 
gram to reduce the use of hazardous materials aboard 
ship. The objective of this study was to identify the 
morbidity and mortality among Navy enlisted person- 
nel resulting from exposures to these materials. All 
hospitalizations and deaths occuring as a result of ex- 
posures to these compounds were examined with re- 
spect to duty station, age, race, sex, length of service, 
and ship type. A total of 1,371 hospitalizations and 136 
deaths occurred in U.S. Navy enlisted personnel from 
January 1, 1975 to December 31, 1985. Exposures to 
various gas fumes and vapors accounted for the larg- 
est percentage of all hospitalizations (38%), and 2 
second largest percentage of deaths (20.6%). The 
greatest cause of death was from carbon monoxide 
poisoning, nearly 74% of all reported 17 to 19-year 
olds across all race categories. The Navy occupations 
showing the highest risk for various e: res to haz- 
ardous materials were Utilitiesman, Hull Maintenance 
Technicians, and Boatswain’s Mate. Keywords: Haz- 
ardous materials; Occupational disease; CO poison- 
ing; High risk occupations (USN). (KT) 
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AD-A213 178/7/GAR PC A03/MF A01 
Israel Defence Forces, Tel-Aviv. Military Post 02149. 
Epidemiological Survey for incidence of Shigello- 
sis and Hepatitis to Evaluate Potential Field Test 
Sites for Vaccine Trials. Part 2. Viral Hepatitis. 

Final rept. 

M. S. Green, D. Cohen, C. Block, and T. Rouach. 
Mar 88, 23p 

Grant DAMD17-86-G-6026 

See also Part 1, AD-A211 765. 


Hepatitis A virus (HAV) infection is highly endemic in 
Israel and extensive use of immune serum globulin is 
used to prevent the disease in the military. With the 
recent advances in the development of the new HAV 
vaccines, it has become nece to evaluate the 
possibility of a vaccine trial in the IDF. In order to iden- 
tify candidate populations for the trial, two groups were 
evaluated in this study. The first study group com- 
prised o7 a selected group of soldiers completing com- 
pulsory military service and believed to be at increased 
risk of contracting the disease. The soldiers were eval- 
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MEDICINE & BIOLOGY 
Clinical Medicine 


uated for HAV antibodies at the end of their three year 
compulsory service and an attempt was made to as- 
certain their antibody status at conscription, in order to 
estimate seroconversion rate. The prevalence of anti- 
HAV antibodies in this group at discharge was 45.3%. 
In addition 3.2% were positive for hepatitis B surface 
antibodies. The second group comprised members of 
the permanent force in which the prevaience of anti- 
HAV antibodies was found to be 81.3%. These find- 
ings describe basic seroepidemiologic data on two 
= in whom the new HAV vaccines can be 
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AD-A213 221/5/GAR PC A02/MF A01 

School of Aerospace Medicine, Brooks AFB, TX. 

Ventricular Ectopy in Totally Symptom-Free Sub- 
with Defined Coronary Artery 


Anatomy. 
inal rept. Jun 84-Sep 87. 
A. J. Batchelor, W. B. Kruyer, and J. R. Hickman. Jun 
89, 9p Rept no. USAFSAM-JA-88-46 
So in American Heart Jnl. v117 n6 p1265-1270 Jun 


Ambulatory electrocardiographic recordings were ob- 
bay from 313 consecutive, totally asymptomatic, 
male subjects on whom cardiac catheterization was 
a performed for occupational reasons. 
These recordings were examined for ventricular 
ectopy and the results studied in relation to the find- 
ings on selective coronary angiography. Ventricular 
ectopy was a common finding with 58% of those sub- 
jects with normal coronary artery anatomy having at 
least one ventricular premature beat during the period 
of monitoring (mean 16.5 hours), 22% having greater 
than one such complex per hour and 10% greater than 
ten per hour. Complex ventricular ectopy was present 
in 21% of the normal subjects. No association be- 
tween the extent or complexity of ventricular ectopy 
and the presence or grade of anatomical coronary 
artery disease was demonstrated, nor was ventricular 
ectopy over represented in those with both significant 
coronary artery disease on angiography and evidence 
of ischemia on provocative testing. Keywords: Ventric- 
ular ectopy; Electrocardiogram; Reprints; Coronary 
artery disease; Asymptomatic; Ischemia. (KT) 
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— 355/1/GAR PC A17/MF A03 
Madigan Army Medical Center, Tacoma, WA. 
pt ae ye of Clinical Inv tion, Annual Re- 
search Progress Report Fiscal Year 1988. 
Annual rept. no. 1, Sep87-Sep 88. 
N. Whitten. 30 Sep 88, 394p 


This report covers all research protocols that were ad- 
ministratively or technically supported by the Depart- 
ment of Clinical Investigation, Madigan Army Medical 
Center, during FY 88. Included in the individual reports 
are title, investigators, funding, objective, technical ap- 
proach, and progress for FY 88. Also included in the 
report are personnel rosters for the Department, com- 
mittee members, funding information and presenta- 
tions and publications emanating from Madigan Army 
Medical Center during this period. (SDW) 
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PB90-115130/GAR PC A03/MF A01 

Michigan Univ., Ann Arbor. Dept. of Industrial and Op- 
erations Engineering. 

Some Advantages and Limitations of Macro Static 

Models for Determining Spinal Injury Potential 

gy Lifting. 

D. B. ffin. Apr 75, 23p 

Grant PHS-OH-02413 

Presented at a Workshop on Volitional Biomechanics, 

Gainesville, FL., April 14-15, 1975. Sponsored by Na- 

pa for Occupational Safety and Health, Cincin- 

nati, 


Low-back pain has been empirically related to a 
number of different physical attributes of both individ- 
uals and the task of weight lifting. Some of these at- 
tributes are easily explained by a simple static biome- 
chanical model. Such a model is developed and nu- 
merical simulations carried out. Advantages and limita- 
tions are discussed. 
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PB90-115536/GAR PC A15/MF A02 
Collaborative Ocular Melanoma Study Coordinating 
Center, Baltimore, MD. 


February 1,1990 133 





MEDICINE & BIOLOGY 
Clinical Medicine 


Collaborative Ocular Melanoma Study (COMS). 
Manual of Procedures. 

1 Aug 89, 336p COMS-MOP-889 

Contract U01-EY-0-6287 

Sponsored by National Eye Inst., Bethesda, MD. 


The Collaborative Ocular Melanoma Study (COMS) is 
a multicenter investigation designed to evaluate thera- 
peutic interventions for patients who have choroidal 
melanoma. Two randomized controlled trials are cur- 
rently being conducted. Eligible patients for the 
medium tumor trial are assigned randomly to enuclea- 
pins. Engibte palorés for Sie large tomor biel are aa 
. Eligible patients for large tumor trial are as- 
signed randomly to standard enucleation or to enu- 
cleation preceded by 20 Gy of external beam radiation. 
Scheduled follow-up is for ten years or until death. The 
participating institutions currently consist of 42 clinical 
centers, a coordinating center, an echography center, 
a pathology center, a photograph reading center, and 
a radiological physics center. Key committees are the 
executive committee, data safety and monitoring com- 
mittee, steering committee, quality assurance commit- 
tee, radiation therapy and physics committee, patholo- 
ag committee, and mortality coding committee. 
COMS manual of procedures describes the 
design, rationale, 
col of the study, ai 
centers. 


nization, eligibility criteria, proto- 
operations at the various COMS 
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PB90-117235/GAR PC A08/MF A01 
Centers for Disease Control, Atlanta, GA. 

Reports on HIV/AIDS (Human Immunodeficiency 
Virus/Acquired immunodeficiency Syndrome). 
Published in the and Mortality Weekly 
Report, January through December 1988. 

Jul 89, 163 

See also PB89-141204. 


The report consists of a compilation of 1988 articles 
published in the Morbidity and Mortality Weekly Report 
concerning HIV infection and AIDS. 
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PB90-119801/GAR PC A05/M- A01 
Prospect Associates, Inc., Rockville, MD. 

Survey of Physician Knowledge, Attitudes, and 
Practice Behaviors Related to Coronary Heart Dis- 
ease Risk Factors in Children. 

Final rept. 

Nov 88, 76p NIH/NHLBI-86-401 

Contract PHS-HC-65070 

Sponsored - 4 National Heart, Lung, and Blood Inst., 
Bethesda, MD. 


The report discusses the development of a survey in 
October 1986, which provided data on a nationally rep- 
resentative sample of physicians regarding their 
knowledge, attitudes, and practice behaviors concern- 
ing coronary heart disease (CHD) risk factors in chil- 
dren; and provided information that should help in de- 
veloping strategies to overcome barriers physicians 
may face in pursuing the management of CHD risk in 
children. Physicians included in the survey were gener- 
al practitioners (GPs), family physicians (FPs), or pedi- 
atricians (Ps); treated at least five children under the 
age of 18 per week; and spent at least 20 hours per 
week in direct patient care. The survey also gathered 
dta on attitudes and practice behaviors related to CHD 
risk factors; practice behaviors related to diagnosis 
and treatment of children for high blood pressure 
(HHP), high blood cholesterol, obesity, and smoking; 
interest in sme ge medical education related to 
CHD risk factors in children; attitudes regarding CHD 
risk factors in children; and demographic information 
on the physician and his/her practice. 
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PB90-119967/GAR PC A14/MF A02 
National Kidney and —~- Diseases Information 
Clearinghouse, Bethesda, MD. 

U. S. Renal Data System: 1989 Annual Data Report. 
Sep 89, 315p 

Contract PHS-DK-82234 

Color illustrations reproduced in black and white. 
Sponsored by National Inst. of Diabetes and Digestive 
and Kidney Diseases, Bethesda, MD. Div. of Kidney, 
Urologic, and Hematologic Diseases. 


The report characterizes the total renal patient popula- 
tion and describes the distribution of patients by socio- 
demographic variables across treatment modalities, 
and reports on the incidence, prevalence, and mortali- 
ty rates and trends over time of renal disease by pri- 
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mary diagnosis, treatment modality, and other socio- 
demographic variables. The report contains 210 pages 
of reference tables and 64 pages of text and figures 
and is organized to address a series of questions. It 
represents the largest single compilation of data about 
end stage renal disease in the United States. 


006,240 
PBS0-120460/GAR PC A13/MF A02 
~ Care Financing Administration, Washington, 


impact of the Changes in the End Stage Renal Dis- 
ease Composite Rate. 
Sep 89, 280p HCFA/PUB-03285 


The objective of the study is to determine the impact of 
the composite rate reduction on access and quality of 
care provided to patients with end stage renal disease 
who receive dialysis in a variety of settings. Further, 
the language in the Act required that the Secretary 
submit a report from the study to Congress by January 
1, 1988. The impetus for this particular study arose 
from concerns by members of Congress, private citi- 
zens, as well as by HCFA. The question to be an- 
swered is basically whether the reductions in the rates 
of payment for facilities and physician services would 
have any adverse effect on patients who require dialy- 
sis. In August of 1983, HCFA instituted a major reduc- 
tion in the payment rate for outpatient dialysis. The re- 
duction in the composite rate amounted, on average, 
to $12 per dialysis session. The earlier rate reduction 
was — greater than the 1986 rate reduction 
and offered an excellent opportunity to study the 
impact of a substantial payment reduction upon the 
provision of services. The study period started from 
before the institution of the rate reduction (1982), 
spans 1983, and was extended to 1984 in order to 
measure any significant impact on morbidity and mor- 
tality that might have occurred. In addition, the data on 
related aspects of dialysis were assembled and ana- 
pag our grantee from as far back as 1980 and up 
to $ 
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PB90-121138/GAR PC A03/MF A01 
Illinois Univ. at ——- Circle. Survey Research Lab. 
Evaluation of the PDQ (Physician Data Query) 
System: Overail Executive Summary. 

Final rept. 

R. Czaja, C. Manfredi, D. Shaw, and G. Nyden. May 
89, 28p NCI-85-401/402 

Contract PHS-CN-55459 

See also PB90-121146 and PB90-121153. Sponsored 
by National Cancer Inst., Bethesda, MD. Div. of Cancer 
Prevention and Control. 


The Physician Data Query (PDQ) data base is an on- 
line information system designed to improve the na- 
tion’s cancer care system by increasing the rate of 
Clinical information transfer from the research environ- 
ment to physicians who encounter or treat cancer pa- 
tients in their practices. A technical assessment of the 
completed evaluation study of PDQ is presented in the 
report entitled ‘Combined Technical Assessment and 
Survey of Current Users of the PDQ System,’ which 
describes and compares each vendor-based system in 
terms of accessibility, user interaction, content of user 
materials, and speed of file update. A Current Users 
Assessment of the system, also presented in the 
report, generated information concerning how the 
system is used and what factors influence the adop- 
tion of PDQ. Results of a study ee sociobe- 
havioral factors influencing adoption of PDQ are pre- 
sented in the report entitled ‘Adoption of PDQ by Com- 
munity Physicians.’ The study examined the impact of 
— barriers such as user fees on system usage 
rates. 
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PBS90-121146/GAR PC A12/MF A02 
Illinois Univ. at Chicago Circle. Survey Research Lab. 
Combined Technical nt and Survey of 
Current Users of the PDQ (Physician Data Query) 
System. 

Final rept. 

D. Shaw, R. Czaja, and G. Nyden. May 89, 259p 
NCI-85-401/402.1 

Contract PHS-CN-55459 

See also PB90-121138 and PB90-121153. Sponsored 
by National Cancer Inst., Bethesda, MD. Div. of Cancer 
Prevention and Control. 


The Physician Data Query (PDQ) data base is an on- 
line information system designed to improve the na- 
tions’ cancer care system by increasing the rate of 


Clinical information transfer from the research environ- 
ment to physicians who encounter or treat cancer pa- 
tients in their practices. A technical assessment of the 
completed evaluation study of PDQ is presented in the 
report entitled ‘Combined Technical Assessment and 
Survey of Current Users of the PDQ System,’ which 
describes and compares each vendor-based system in 
terms of accessibility, user interaction, content of user 
materials, and speed of file update. A Current Users 
Assessment of the system, also presented in the 
report, generated information concerning how the 
system is used and what factors influence the adop- 
tion of PDQ. 
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PB90-121153/GAR PC A10/MF A02 
Illinois Univ. at Chicago Circle. Survey Research Lab. 
Adoption of PDQ (Physician Data Query) by Com- 
munity Physicians. 

Final rept. 

C. Manfredi, R. Czaja, and G. Nyden. May 89, 209p 
NCI-85-401/402.2 

Contract PHS-CN-55459 

See also PB90-121146 and PB90-121138. Sponsored 
by National Cancer Inst., Bethesda, MD. Div. of Cancer 
Prevention and Control. 


The Physician Data Query (PDQ) data base is an on- 
line information system designed to improve the na- 
tion’s cancer care system by increasing the rate of 
Clinical information transfer from the research environ- 
ment to physicians who encounter or treat cancer pa- 
tients in their practices. Results of a study evaluating 
the sociobehavioral factors influencing utilization of 
PDQ by physicians are presented in the report. The 
study examined the impact of reducing barriers such 
as user fees on system usage rates. 
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PB90-851015/GAR PC NO1/MF NO1 


— Technical Information Service, Springfield, 


Gastrointestinal Ulcers. February 1979-August 
1989 (Citations from the Life Sciences Collection 
Database). 

Rept. for Feb 79-Aug 89. 

Nov 89, 115p 

Prepared in cooperation with Cambridge Scientific Ab- 
stracts, Washington, DC. 


This bibliography contains citations concerning ulcera- 
tions in the human gastrointestinal tract. Topics in- 
clude peptic ulcers, duodenal ulcers, gastric ulcers, ul- 
cerative colitis, colonic ulcers, and other gastrointesti- 
nal ulcerative diseases. Causes, prevention, treat- 
ments, and therapies are considered, including dru 
therapy and behavioral therapy. armory drug ef- 
fects, and risk factors are also considered. References 
on gastrointestinal bacteria are found in a related pub- 
lication. (Contains 272 citations fully indexed and in- 
cluding a title list.) 


006,245 
PB90-851478/GAR PC NO1/MF NO1 
_— Technical Information Service, Springfield, 


Aerospace Medicine: Foreign Language Transla- 
tions from the Joint Publication Research Service. 
August 1971-October 1989 (Citations from the 
NTIS Database). 

Rept. for Aug 71-Oct 89. 

Nov 89, 76p 


This bibliography contains citations concerning space 
medicine translated from foreign language sources. 
Response to weightlessness, motion and space sick- 
ness, and effects of space travel upon human and 
animal biological systems are among the — dis- 
cussed. Most articles are translated from Russian. 
Cont. 145 citations fully indexed and including a 
title list. 


Cytology, Genetics, & Molecular 
Biology 
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AD-A213 104/3/GAR PC A03/MF A01 
Chemical Research, Development and Engineering 
Center, Aberdeen Proving Ground, MD. 





Screening for Plasmids in Halophiles. 

Technical rept. Jun-Oct 88. 

T. C. Cheng, and J. J. DeFrank. Aug 89, 12p Rept 
no. CRDEC-TR-094 


Seven strains of halophiles that are associated with 
organophosphorus acidic (OPA) anhydrase activity 
were screened for the presence of plasmid DNA. Only 
one out of seven showed evidence of plasmid DNA. 
The presence of this particular plasmid DNA was not 
correlated with antibiotic resistance. The results 
gest that the gene that codes for OPA anhydrase is 
located on the chromosomal DNA. The information ob- 
tained in this study will be useful for the cloning of OPA 
anhydrase gene(s) of these halophiles. Keywords: Ha- 
lophilic bacteria. (AW) 
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AD-A213 241/3/GAR PC A04/MF A01 

= — Biological Studies, La Jolla, CA. Receptor 
io! 

Use of Monoclonal Antibodies to Study the Struc- 

tural Basis of the Function of Nicotinic es pee 

line Receptors on Electric n and M and 

to Determine the Structure of Nicotinic Acetyicho- 

line Receptors on Neurons. 

Annual rept. 15 Feb 88-14 Feb 89. 

J. M. Lindstrom. 16 Mar 89, 69p 

Contract DAMD17-86-C-6148 


During the past year we continued studies of nicotinic 
acetylcholine receptors of both muscle and neuronal 
types. Muscle-type acetylcholine receptors were stud- 
ied in a human cell line, in Torpedo electric organ, 
using cDNAs for subunits of electric organ receptor ex- 
pressed in yeast, and by chemical synthesis of parts of 
Torpedo receptor subunits. Neuronal nicotinic recep- 
tors extracted from brain membranes were character- 
ized biochemically, fragments of receptor subunits 
were expressed in bacteria, and in collaborative ex- 
periments neuronal nicotinic receptors were localized 
histologically using monoclonal antibodies. Neuronal 
alpha-bungarotoxin-binding protein has been used to 
begin a library of monoclonal antibodies, and two can- 
didates for subunit cCDNAs have been sequenced and 
are being tested. Keywords: Bioassay; Nicotinic acetyl- 
choline receptors of muscle; Synthetic peptides; Nico- 
tinic acetylcholine receptors of neurons; Protein se- 
quencing; Protein purification; RAI; RAV; Monoclonal 
antibodies. (kt) 
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AD-A213 250/4/GAR PC A03/MF A01 
Spelman Coll., Atlanta, GA. 

Genetic Engineering of Clostridium difficile Toxin 
A Vaccine. 

Annual rept. 15 Jun 88-14 Jun 89. 

L. L. Muldrow, and J. Johnson. 14 Jul 89, 18p 
Contract DAMD17-87-C-7135 


The long range goal of this project is to use C. difficile 
toxin A as a model to add technical information in the 
area of vaccine biotechnology con page ea DNA 
techniques. This will be accomplished in part by pre- 
dicting epitopes from the DNA sequence of toxin A, 
synthesizing DNA for these predicted regions, and 
testing their antigenic activity in expression vectors. 
Part of the toxin A gene has been cloned and se- 
quenced. A total of seven different epitopes have been 
predicted, and three of these regions have been syn- 
thesized, cloned into lambda gtll and tested for antige- 
nicity. Keywords: Vaccines; Clostridium difficile vac- 
cine; Recombinant DNA; RA 1. (KT) 
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DE89015985/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Unusual hydrogen bonding patterns in AF (amino- 
— and AAF (acetylaminofluorene) modified 


S. Broyde, B. E. Hinge’; R. Shapiro, and D. 
Norman. 1989, 18p CONF-8907131-1 

Contract AC05-840R21400 

International conference on N-substituted aryl com- 
pounds: occurrence, metabolism and biological impact 
of nitroarenes (4th), Cleveland, OH (USA), 15-19 Jul 
a by Department of Energy, Washing- 
ton, DC. 

Portions of this document are illegible in microfiche 
products. 


New structures are presented for AF and AAF modi- 
fied DNAs that place the carcinogen in the minor 
groove of a B-DNA helix. These structures employ 
non-Watson-Crick base pairing schemes with syn gua- 
nine at the modification site. 32 refs., 9 figs. 
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DE89016316/GAR 
one Lab., CA. 
ian Bg "oap LBL-PUE 657/689 
Contract \ ‘AC03-76SF00098 


Sponsor Department of Energy, Washington, 
Portions r is document are illegible in lias 
products. 


The following pages aim to lay a foundation for under- 
standing the excitement surrounding the “human 
genome project,” as well as to convey a flavor of the 
ongoing efforts and plans at the Human Genome 
Center at the Lawrence Berkeley Laboratory. Our own 
work, of course, is only part of a broad international 
effort that will dramatically enhance our understanding 
of human molecular genetics before the end of this 
century. In this country, the bulk of the effort will be 
carried out under the auspices of the nt of 
Energy and the National Institutes of Health, but signif- 
icant contributions have already been made both by 
nonprofit private foundations and by private corpora- 
tion. The respective roles of the DOE and the NIH are 
being coordinated by an inter-agency committee, the 
aims of which are to emphasize the strengths of each 
agency, to facilitate cooperation, and to avoid unnec- 
essary duplication of effort. The NIH, for example, will 
continue pe crucial work in medical genetics and in 
poe genomes of nonhuman species. The 
on the er hand, has unique experience in 
managing large projects, and its national laboratories 
are repositories of expertise in physics, engineering, 
and computer science, as weil as the life a 
The tools and techniques the Pion a7 will ultimat 
on are thus likely to be developed in multidiscip! pinay 
efforts at laboratories like LBL. Accordingly, we at LB 
take great pride in this enterprise -- an enterprise that 
per eventually transform our understanding of our- 
selves. 


PC A03/MF A01 
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PBS0-113366/GAR PC E04/MF E04 
Centre National de la Recherche Scientifique, Gif-sur- 
Yvette (France). Lab. de Neurobiologie lulaire et 
Moleculaire. 
faire a lec Min atone eae 
re a I’lso rs 
ues D2 et a l’Etude des Mecanismes d’ 
jeuronaux Consecutifs a la Denervation 
ergique (Application of the Techniques of 
lar Biology to the Isolation of minic D2 Re- 
‘seowonal Adaptalion Consequen to Dopanaaerge 
leurona nm Consequent to Dopaminerg! 
Denervation). 
15 Jan 89, 53p 
Text in English and French. Sponsored by Direction 
des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de |l’Armement. 


The report describes use of the method of subtraction 
of —— DNA (cDNA) by hybridization in 
liquid medium to the identification of very-low-concen- 
tration Sapenipts expressed spec ly by the rat 
striatum. Because of the similarities i in structure which 
exist between the different classes of receptors linked 
to G proteins (which includes the dopaminergic recep- 
tor), an investigation was made into the DNA and 
cDNA genome banks of the rat striatum for clones of 
sequences belonging to this gene family. Several tens 
of clones were isolated, whose complete characteriza- 

tion, notably by expression in eukaryotic cells, is cur- 
rently being pursued. The results showed that the 
nigro-striatal money pathway is capable of mod- 
ulating the expression of mRNA coding for enzymes 
which synthesize neurotransmitter, such as glutamate 
decarboxylase or for neuromodulator peptides such as 
metenkephaline. Overall, these results bring together 
important elements for a better understanding of dopa- 
minergic medicaments such as the neuroleptics, or the 
physiopathology of Parkinson’s syndrome in man and 
open the way to a modernized pharmacology. 
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PB90-115254/GAR PC. A06/MF A01 
National Center for Education in Maternal and Child 
Health, Washington, DC. 

Genetics: Selected SPRANS Abstracts Fiscal Year 


1989, 109 

Grant PHS-MC-J-117006 

Sponsored by Bureau of Maternal and Child Health 
and Resources Development, Rockville, MD. 


The report compiles selected abstracts in the science 
of genetics for fiscal year 1989. Each abstract de- 
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scribes the problem being addressed, the project’s 
Se se ee ee 


Ecology 
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PB90-116120/GAR PC A03/MF A01 

Ecological Research Applications of Geographic 

information Systems. 

C. A. Johnson. 1989, 12p EPA/600/D-89/179 
American 


Presented at the for 
ais is ee. Orlando FL No. No- 


try and Remote Sensi 
vember 26-30, 1989. Prepared in cooperation with 


Minnesota Univ.-Duluth. 


Although the importance of Geographic Information 
Systems (GISs) in natural resource management has 
been widely acknowledged, the potential of GIS as an 

research tool has just begun to be explored. 

The establishment of a GIS facility at the Univer- 
sity of Minnesota’s Natural Resources Research Insti- 
tute in Duluth has facilitated multi-investigator, inter- 
— research on the application of GIS to ecologi- 

cal research. The facility operates both raster- and 
vector-based GiSs for a variety of research purposes. 
Researchers have used GiS technology to solve eco- 
logical problems at —— complex landscape, re- 
gional, and global scales. 
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PB90-120387/GAR PC A13/MF A02 

Center for Wetlands, Gainesville, FL. Phelps Lab. 

——_ Ecological Succession Following Phos- 

inal rept. us 

G. R. Best, P. M. Wallace, W. J. Dunn, and H. T. 

Odum. Jul 87, 276p FIPR/PUB-03-008-064 

—* by Florida Inst. of Phosphate Research, 
low. 


The research addressed four components thought to 
be essential for enhancing establishment of native for- 
ested ecosystems on phosphate surface-mined lands. 
Those components were: multispecies mixture of 
seeds, mycorrhizal fungi symbionts, soil nutrients, and 
organic matter. Studies of plant community succession 
and mycorrhizal colonization revealed that within three 
years the majority of invading plants had levels of my- 
corrhizal infection higher than the level in mature eco- 
systems. Mycorrhizal inoculation greatly enhanced the 
growth of sweat gum (Liquidambor eo and a 
composite of mycorrhizal species from phosphate 
lands was more effective than Giomus macrocarpum, 
a common Florida nature mycorrhizal fungus. Soil 
seed banks in reclaimed wetlands approached the 
density and diversity of seed banks in natural marshes 
in about five years, a lh the actual vegetation 
present was not always as diverse, dense, or well de- 
veloped in the reclaimed marshes unless wetland soil 
had been applied. An effective method for mechanical- 
ly planting several species of seeds plus mycorrhizal 
inoculum was the use of several row planters attached 
to a tractor mounted tool bar. During the initial growing 
season, mulch, topsoil and endomycorrhizal inoculum 
enhanced growth, density, and species richness of 
tree seedlings, while ectomycorrhizal inoculum had 
almost no effect, and gypsum application and phos- 
phate-free fertilizer had negative effects. 


Immunology 
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AD-A212 885/8/GAR PC A02/MF A01 

Walter Reed Army Inst. of Research, Washington, DC. 
Vaccines. 


Scientific article. 
S. B. Formal, T. L. Hale, and C. Kapfer. 14 Feb 89, 


6p 
Pub. in Reviews of Infectious Diseases, v11 suppl 3 
May-Jun 89. 


Shigellosis remains a major public health problem in 


developing countries. In these nations, the disease af- 
fects young children for the most part. The infecting 
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organism causes illness by invading the colonic 
mucosa. It is closely related to nonpathogenic Escheri- 
chia coli, and genetic material can be transferred from 
one organism to the other, a process increasing the 
pathogenic potential of the E. coli or reducing the viru- 
lence of the strain of Shigella. Knowledge of the genet- 
ics of virulence of shigellae enables the construction of 
living, attenuated oral vaccines that may offer a practi- 
cal means of controlling the disease. (K) 


006,256 
AD-A212 930/2/GAR 
—. Univ., Durham, NC. 


lorkshop on Macrophage 
Final rept. 1 Jan-31 Dec 88. 
D. O. Adams. 1989, 5p 
Grant DAMD17-88-Z-8003 
Pub. in News and Features, p33-35 1989. 


ag em activation, broadly defined as the acquisi- 
tion of competence to execute a complex function, 
continues to intrigue biologists, because of its funda- 
mental importance to the host and the fascinating sci- 
entific challenges it poses. A recent meeting empha- 
sized the considerable progress made in this area. The 
workshop focused sharply on: the molecular basis of 
macrophage activation, and covered the multiple, spe- 
cific signals that induce and suppress activation, how 
these signals are transduced and thus affect macro- 
phage behaviour and how induced function, in turn, is 
affected. Although gamma-interferon remains the pro- 
totypic (i.e., strongest and most versatile) macrophage 
activant, alpha- and beta-interferons, tumor necrosis 
factor (TNF), interleukin-4 (IL-4), Granulocyte-macro- 

ge colony-stimulating factor (GM-CSF) and per- 
haps interleukins 2 and 3 can also activate selected 
macrophage functions. GM-CSF does not induce sur- 
face expression of class Il major pees any ne | 
complex molecules but does induce monocytes to kill 
certain tumor cells. IFN-gamma induces both effects. 
Suppressive molecules are also important in macro- 
phage regulation, including prostaglandin E2, Alpha2- 
macroglobulin proteases complexes (Alpha(2)M-P), 
transforming growth factors (TGF-Beta(1/2) and a 
tumor derived protein (TDP) that resembles retroviral 
P15E. Keywords: Immunology; Reprints. (aw) 
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AD-A213 022/7/GAR PC A01/MF A01 
Walter Reed Army Inst. of Research, Washington, DC. 
Characterization of Virulence Marker An of 
Shigella spp. and Enteroinvasive Escherichia coli. 
Scientific article. 

T. Pal, S. B. Formal, and T. L. Hale. Mar 89, 4p 
Antisera produced in rabbits immunized with an enter- 
oinvasive 0143 strain of Escherichia coli were ab- 
sorbed with an avirulent derivative of the same strain. 
The resulting areas have been previously shown to 
recognize enteroinvasive pathogens when use in an 
enzyme-linked immunosorbent assay. In the current 
study, Western blots (immunoblots) showed that such 
an absorbed antiserum — two proteins (IpaB 
and IpaC) which are encoded by a large, virulence-as- 
sociated plasmid. These proteins are the apparent 
constituents of the virulence marker antigen which is 
expressed by shigellae and enteroinvasive E. coli. 
Keywords: Bioassay; Enteroinvasive Escherichia coli; 
Reprints. (KT) 
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AD-A213 054/0/GAR PC A02/MF A01 
Walter Reed Army Inst. of Research, Washington, DC. 
Shigella flexneri Invasion Plasmid Antigens B and 
Cc: ‘ope Location and Characterization with 
Monoclonal Antibodies. 

J. A. Mills, J. M. Buysse, and E. V. Oaks. Nov 88, 


10p 
Pub. in Infection and Immunity, v56 n11 p2933-2941 
Nov 88. 


Invasion plasmid antigens B (IpaB) and C (IpaC) are 
associated with the ability of shigeliae to invade cul- 
tured mammalian cells. Monoclonal antibodies against 
IpaB and IpaC polypeptides were produced and used 
in a whole-cell enzyme-linked immunosorbent assay to 
show that both IpaB and IpaC polypeptides were ex- 
posed on the surface of virulent shigellae. Moreover, 
these surface epitopes were shown to be highly con- 
served among different serotypes of Shigella spp. and 
enteroinvasive Escherichia coli. Cross-reactive epi- 
topes were not found on noninvasive Shigella strains 
or on other enteric bacteria including Salmonella, Yer- 
sinia, Campylobacter, Vibrio, and Aeromonas spp. and 
various pathogenic strains of E. coli. The monoclonal 
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antibodies were used in competitive binding assays- 
define three unique epitopes of the IpaB polypeptide 
and four unique epitopes of the IpaB and IpaC poly- 
peptides. Approximately 50 bp downstream from this 
region a fourth IpaC epitope-encoding region (2G2) 
was found. The effect of the monoclonal antibodies on 

laque formation by virulent —— flexneri on mono- 
layer of cultured mammalian cells (a sensitive measure 
of invasiveness) was determined. Only the IpaB-spe- 
cific eg ne antibody —_ to — = 
plaque forming capacity > , Suggesti a 
this epitope of the IpaB po tide is avon the 
invasion process. Reprints. (kt) 
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AD-A213 396/5/GAR PC A01/MF A01 
Massachusetts General Hospital, Boston. 

Quarterly Report, y | - September 1989. 

H. S. Warren. 10 Oct 89, 3p 

Contract N00014-89-J-3073 


The first quarter has been devoted in part to organiza- 
tion, ordering, and reagent preparation. We have or- 
dered, obtained, and are in the of setting up 
the computer work station, beta scintillation 
counter and the low pressure chromatography system. 
As part of the work plan we have made killed whole 
cell vaccines to E. coli 0111B4 and S. typhimurium, 
and generated polyclonal rabbit antisera to each that 
have titers of 1:3000,000 by ELISA. We are now purify- 
ing the IgG on DEAE sephacel anion exchange col- 
umns, and we are this week coupling S. typhimurium 
LPS to sepharose beads in order to affinity-purify the 
IgG. If the procedure goes without difficulty, we will 
couple the E. coli 0111B4 LPS in the next several 
weeks also. We have ordered rabbits for the prepara- 
tion of large pools of normal and tolerant sera to use 
as constant beginning material for the purification. We 
have also started to set up the cytotoxicity assay for 
tumor necrosis factor using 929 cells, a task made 
easier by a modern cell culture facility in the new labo- 
ratory. Our early results suggest that a murine macro- 
phage cell line (RAW 264.7) will serve as a macro- 
phage source (alleviating the cumbersome need for 
rabbit peritoneal cells), and our preliminary results with 
these cells indicate that the assay is sensitive to pico- 
grams/mi E. coli0111B4 LPS. We will try this assay, in 
addition to limulus lysate, as an on line check for the 
por ney ability of our preparations during the purifi- 
cation. 


Microbiology 
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AD-A212 947/6/GAR PC A02/MF A01 
Naval Medical Research Unit No. 2, Manila (Philip- 


pines). 

Isolation of Salmonella typhi from Standard Whole 
Blood Culture versus Blood-Clot Cultures. 
Technical rept. 1984-1986. 

P. Tjaniadi, E. M. Lane, M. Lesmana, D. C. Edman, 
and D. Kostermans. Dec 88, 8p Rept no. NAMRU-2- 
TR-1064 

Pub. in Jnl. of Southeast Asian Jnl. of Tropical Medi- 
cine and Public Health, v19 n4 p623-627 Dec 88. 


The use of 10% oxgall and bile broth medium, both 
supplemented with freshly prepared 100 u/mi strepto- 
kinase, for isolating Salmonella typhi by clot culture 
technique was evaluated and compared against whole 
blood culture systems (3 mi blood in 9 ml media and 8 
ml blood in 72 ml media). These gave a 1:4 and 1:10 
blood to medium ratio, respectively. Clot cultures in 
10% oxgall (CLOX) gave a 57% positive isolation rate 
for S. typhi. A similar result was obtained from clot cul- 
tures in bile broth medium (CLBB). A total of 184 sam- 
ples identified as positive for S. typhi were tested. 
There was no significant difference between the use of 
10% — or bile broth medium when used for clot 
culture. The whole blood culture systems still showed 
a significantly better rate of isolation than the clot cul- 
ture methods. Keywords: Cultures biology; Clot cul- 
tures; Salmonella typhi; Isolation of S. typhi; Whole 
blood culture; Blood-clot culture; Reprints. (KT) 
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AD-A212 949/2 Not available NTIS 
en Medical Research Unit No. 2, Manila (Philip- 
pines). 


nese- 
Encephalitis Virus by Culex Tritaeniorhynchus and 
Other Mosquitoes. 

Technical rept. 1977-1986. 

L. Rosen, J. C. Lien, D. A. Shroyer, R. H. Baker, and 
L. C. Lu. 1989, 12p Rept no. NAMRU-2-TR-1069 

Pub. in Jni. of American Jnl. of Tropical Medicine and 
Hygiene, v40 n5 p548-556 (8-143) 1989. 


Vertical transmission of Japanese encephalitis virus to 
the F1 adult stage was demonstrated in Culex tritaen- 
iorhynchus, Cx. annuals, Cx. quinquefasciatus, and Ar- 
migeres subalbatus.Transmission to the F1 larval 
stage was demonstrated in Cx. pipiens, Aedes vexans, 
Ae. alacasidi, and A. flavus. In Cx. tritaeni chus, 
vertical transmission rates (the percentage of parent 
females transmitting to progeny) varied (12-100%). 
Filial infection rates (the percentage of progeny infect- 
ed) for a given mosquito virus combination were mark- 
edly affected by the interval of time between parental 
infection and oviposition, ting that vertical infec- 
tion was not transovirial in nature but occured at ovipo- 
sition. Filial infection rates for Cx. tritaeniorhynchus 
also varied widely by family and, as measured in FI 
larvae, rates in excess of 20% were observed in 
family. Filial infection rates in Cx. tritaeniorhynchus F1 
adults were about 4 times lower than those in larvae. 
Japanese encephalitis virus was sexually transmitted 
from male to female Cx. tritaeniorhynchus. Keywords: 
Disease vectors; Japanese encephalitis; Culex tritaen- 
mn Vertical disease transmission, Reprints. 
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AD-A213 053/2/GAR PC A03/MF A01 
Walter Reed Army Inst. of Research, Washington, DC. 
Flaviviruses Can Mediate Fusion from out it 
Aedes albopictus Mosquito Cell Cultures. 

P. L. Summers, W. H. Cohen, M. M. Ruiz, T. Hase, 
and K. H. Eckels. 1989, 11p 

Pub. in Virus Research, v12 p383-392 1989. 


Flavivirus-induced Satna ag detected in mono- 
layers of Aedes albopictus (clone C6/36) mosquito 
cells as early as 20 min after adsorbing virus to these 
cells. A high multiplicity of infection with jue 
(DEN)-1,2,3,4, Japanese encephalitis, and yellow 
fever viruses was required to demonstrate fusion from 
without (FFWO) with these flaviviruses. Optimal condi- 
tions for FFWO included exposure of adsorbed virus to 
pH 6.0 and an incubation temperature of 39 C. DEN-2 
monoclonal antibodies to the envelope E glycoprotein 
inhibited cell fusion, whereas monoclonal antibodies to 
the prM and NS1 proteins did not inhibit cell fusion. 
These results indicate that flaviviruses cause FFWO 
soon after adsorption to C6/36 mosquito cells and the 
process is most likely mediated by the virion envelope 
E glycoprotein. Keywords: Disease vectors; Disease 
transmission; Reprints. (KT) 
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AD-A213 175/3/GAR PC A03/MF A01 
Woods Hole Oceanographic Institution, MA. 
Mechanical Stimulation of Bioluminescence in the 
Dinoflagellate Gonyaulax Polyedra Stein. 
Technical rept. 
D. M. Anderson, D. M. Nosenchuck, G. T. Reynolds, 
and A. J. Walton. 1988, 14p Rept no. WHOI- 
CONTRIB-5866 
pu N00014-87-K-0007, Grant NSF-OCE84- 

2 
Pub. in Jnl. of Experimental Marine Biology and Ecolo- 
gy, V122 p277-288 1988. 


Cultures of the marine dinoflagellate Gonyaulax polye- 
dra Stein were exposed to a variety of flow regimes in 
small tubes, pressure chambers, and vessels in which 
objects could be rotated. Bioluminescence was me- 
chanically stimulated by changes in shear, accelera- 
tion, and pressure, not by constant values of these pa- 
rameters. In a biological context, such stimuli would be 
associated with waves and other surface turbulence, 
with moving objectives such as ships or some large 
marine organisms, or with close or direct contact as 
would occur if the dinoflagellate is a prey item. The 
effects of pressure are complicated by the observation 
that the luminescence response did not occur in the 
bulk of the fluid in a pressure chamber, but was con- 
fined to the liquid boundaries. The importance of lumi- 
nescence at surfaces was also seen when objects 
were rotated in suspensions of G. polyedra; light emis- 
sions were restricted to regions with sharp shear gradi- 
ents. These data were obtained using an image inten- 
sifier which made it possible to visualize the spatial 





pattern of luminescence in the various flow regimes 
studied. Past results obtained with photomultipliers are 
shown to be misleading. Reprints. 
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AD-A213 238/9/GAR PC A04/MF A01 
Massachusetts Univ., Amherst. 


Genetic and felediouneste of Bacillus anth- 
racis Related to De' of an improved Vac- 
Annual progress rept. no. 4, 1 Aug 88-31 Jul 89. 

C. B. Thorne. Jul 89, 61p 


Contract DAMD17-85-C-5212 
Continuation of Contract DAMD17-80-C-0099. 


The primary objective of the research is to gain infor- 
mation and develop genetic systems that will contrib- 
ute to development of an improved vaccine for an- 
thrax. During the year represented by this report our 
research concentrated largely on (i) transposon muta- 
genesis in Bacillus anthracis with the transposition se- 
lection vector pTV1; (ii) further physical and genetic 
characterization of phage TP21, which is active on B. 
anthracis and whose prophage exists as a plasmid, 
and exploration of its potential as a vehicle for transpo- 
son mutagenesis; and (Ill) further characterization of 
the conjugative plasmid, pLS20, of Bacillus subtilis 
(natto) and its ability to transfer plasmids among 
strains of B. anthracis, B. cereus, B. subtilis, and B. 
thruingiensis. To analyze the 184-kb B. anthracis toxin 
plasmid pX01 genetically and phy pet mutants were 
generated by transposing the MLS resistance transpo- 
son Tn917 to pX01. Tn917 inserted more frequently 
into pX01 than into the chromosome. Restriction anal- 
yses of several transposants showed that Tn917 in- 
serted into the plasmid at a number of different sites. 
Deletions, probably mediated by Tn917, occurred in 
some of the pX01::Tn917 derivatives. Other deletions 
were generated by transductional shortening usng the 
generalized transducing phase CP-51. 
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DE89015593/GAR 
Idaho Univ., Moscow. 
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Electrochemistry of Thiobacillus ferrooxidans re- 
actions with pyrite. Technical progress report, 
April 15-August 15, 1989. 


Progress rept. 

B. Pesic, and D. J. Oliver. 1989, 48p DOE/PC/ 
88920-T3 

Contract FG22-88PC88920 

Sponsored by Department of Energy, Washington, DC. 
pe of this document are illegible in microfiche 
products. 


The results presented in the second trimester report 
(January 15--April 15, 1989) revealed very important 
phenomena occurring on pyrite surface during fermen- 
tation of Thiobacillus ferrooxidans. The events hap- 
pening on the pyrite surface were evaluated by cyclic 
voltametry. It was found that the pyrite surface does 
not hep its properties during fermentation until the 
second day of fermentation. This was concluded by 
the identical cyclic voltamograms obtained at the be- 
ginning of fermentation and after one day of fermenta- 
tion, which were drastically different from the cyclic 
voltamograms after two days of fermentation. To verify 
the reproducibility of results and the importance of the 
second day of fermentation about five more sets of 
cyclic voltamograms as a function of fermentation time 
were produced. This resulted in about 500 experi- 
ments and 2 months of continuous experimentation. 
Also, some errors found in the previous reports were 
corrected in this report. Each time, it was found that 
the most drastic pyrite surface ey changes hap- 
pened after two days of fermentation. Thus, the major 
focus of the future research will be to elucidate the im- 
portance of the second day of fermentation and the 
subsequent phenomena. 16 figs. 
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DE69016317/GAR PC A11/MF A01 

Lawrence Berkeley Lab., CA. 

In vivo and in vitro replication studies of a mutant 

— virus isolated from transformed human cells. 
esis. 

C. C. Maulbecker. 89, 227p LBL-27205 

Contract AC03-76SF00098 

Sponsored by Department of Energy, Washington, DC. 

yc of this document are illegible in microfiche 

products. 


We report here that both GM637 and XP12ROSV 
harbor much higher numbers of extrachromosomal 
SV40 genomes than originally measured for GM637 


(an average 100 copies of SV40 DNA/cell in GM637). 
Previous studies of GM637 have focused only on the 
state of the integrated viral DNA but not the extrachro- 
mosomal DNA. This chapter describes a thorough 
mal $40 genomes, which we designate GMGV40 and 

genomes, which we designate V40 and 
XPSV40, respectively. The finding of extrachromoso- 
mal SV40 genomes in XP12RO complementation 
group A cells is especially intriguing as these cells are 
defective in DNA repair and have been used widely to 
study the effect of chemical DNA oe agents 
and uv irradiation on DNA. Most but not all XP comple- 
mentation = have been shown to efficiently repli- 
cate viral DNA. The transformed daughter cell line 
XP12ROSV wouid thus be expected to be incapable of 
excising the integrated SV40 DNA, while being able to 
replicate exogenous SV40 genomes. This may sug- 
gest that the excision of integrated SV40 DNA does 
not occur and that XPSV40 comes from an extrachro- 
mosomal genome. 176 refs. 
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DE89016450/GAR PC A02/MF A01 
Michigan Biotechnology Inst., Lansing. 

One carbon metabolism in anaerobic bacteria: 
Regulation of carbon and electron flow during or- 
p oanes acid production. Progress report. 


ress So 
1989, 9p DOE/ER/13719-3 
Contract FG02-87ER13719 
Sponsored by Department of Energy, Washington, DC. 
pean of this document are illegible in microfiche 
ucts. 


Our main emphasis was on the characterization of the 
enzymes involved in the regulation of single carbon 
metabolism; characterization of the enzyme activities 
and pathways responsible for conversion of multi- 
carbon components to acetate and propionate or bu- 
tyrate in the above microbial species; purification and 
characterization of electron carriers; characterization 
of electron flow pathways and key —e enzymes; 
documentation of the physiological function of hydro- 
gen metabolism; and, identifying the influence of pH 
extremes on the growth of physiology of the acidogen- 
ic anaerobes. The results will be summarized below 
according to the specific organisms studied and 
covers published or completed research papers in 
review. At the end of the report reprints and preprints 
of these manuscripts are attached. 
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PBS90-122359/GAR PC A07/MF A01 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
VTT (Vaition Teknillinen Tutkimuskeskus) Collec- 
tion of Industrial Microorganisms. Catalogue of 
Strains. Second Edition, 1989. 

M. L. Suihko. c1989, 128p VTT/RN-1035, ISBN-951- 
38-3549-9 

See also PB86-135225. 


The VTT collection is a national service collection. The 
first strains were deposited in 1959. The total holding 
at the end of 1988 was 1050 strains, including 320 
yeasts, 390 filamentous fungi and 340 bacteria. the 
main functions of the collection are the deposition (Not 
for patentapplication) and preservation of cultures, de- 
livery of pure cultures to industry, research and educa- 
tion, mainly in Finland. The collection is financed by 
the Technical Research Centre of Finland (VTT). The 
collection has been a member of the European Culture 
Collections’ Organization (ECCO) since 1984 and of 
the World Federation for Culture Collections (WFCC) 
since 1985. It has been registered with the World Data 
Center for Microorganisms (WDC) since 1986 (collec- 
tion number 139). VTT cultures are maintained mainly 
in the freeze-dried state and at ultra low temperatures. 
oe (c) Valtion teknillinen tutkimuskeskus (VTT) 
1 i 
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PBS0-123712 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Ceramics Div. 

Microbiological Materials Processing. 

Final rept. 

F. E. Brinckman, and G. J. Olson. 1988, 2p 

Pub. in Jnl. of Metals 40, n9 p60-61 1988. 


Microorganisms are increasingly used as agents for 
processing and recovery of metals. The paper briefly 
reviews the industrial applications of microbial proc- 
essing of ores and wastes and describes NBS contri- 
butions of the technology including new measurement 
methodology, standards activities and critical data. Po- 
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tential future developments and research needs are 


Parasitology 


006,270 
AD-A212 946/8/GAR PC A03/MF A01 
Naval Medical Research Unit No. 2, Manila (Philip- 


pines). 

Study of Bancroftian Filariasis on the Islands of 
Batan and Rapu Rapu, Philippines. 

Technical rept. 1984-1986. 

ph Schultz. Jun 88, 11p Rept no. NAMRU-2-TR- 
Pub. in Jni. of Southeast Asian Jnl. of Tropical Medi- 
cine and Public Health, v19 n2 p207-214. 


The islands of Batan and Rapu Rapu in southeastern 
Luzon, Philippines, were surveyed for filariasis from 
November 1984 to May 1985. Microfilariae of Bancrof- 
tian filariasis were detected in 10.5% of the people 
over one year of age. Microfilarial rates and intensity of 
infection were the same for males and females. 
highest rates for both sexes were in the 56- to 60-year- 
old age group. Aedes poicilius, which breeds in abaca 
and banana plants, was found to be very anthropophi- 
lic, pecan sas nm 96.5% of the mosquitoes biting man. 
Ths mosquito bites most frequently in the middle of the 
night. Dissections showed that 1.0% of Ae. poicilius 
were infective with third-stage larvae, and each infec- 
tive mosquito contained a mean average of 5.6. larvae. 
Keywords: Bacroftian filariasis; Rapu Rapu Island; Phil- 
ippines; W. bancrofti; Reprints. (KT) 


006,271 

AD-A213 068/0/GAR PC A03/MF A01 
Naval Health Research Center, San Diego, CA. 
Parasitic Disease in the U.S. Navy. 

Interim rept. 

L. D. Mueller, and F. C. Garland. 21 Jul 89, 11p Rept 
no. NHRC-89-30 


Computerized inpatient medical records for enlisted 
naval personnel from 1975-1983 were searched for 
first hospitalizations due to any of 33 parasitic dis- 
eases. Average annual age-adjusted incidence rates 
were calculated per 190,000 person-years and were 
found to range from 0.0 (viral encephalitis, louse-borne 
typhus, oe. schistosomiasis) to 2.7 for 
acariasis. Overall, seamen (SIR = 1.5, p<0.05) and 
hospital corpsmen (SIR = 2.6, p < 0.05) were at in- 
creased risk for hospitalization for parasitic diseases. 
blacks showed lower rates of acariasis (p < 0.05) than 
Caucasians or other racial groups, but higher rates of 
trichomoniasis (p < 0.05). Hospitalizations for amebia- 
sis, malaria, cestode parasites, and intestinal hel- 
minths were more frequent among non-caucasian, 
non-black Navy personnel. Cultural dietary practices 
among some ethnic groups, such as Filipinos, may 
place them at higher risk for certain parasitic diseases. 
There were three outbreakes of malaria identified 
aboard ship. These were presumed to be due to the 
crews of these ships coming in contact with infectious 
mosquitoes more or less simultaneously. Keywords: 
Disease vectors; Infectious diseases. (KT) 


006,272 

DE89015247/GAR 

Los Alamos National Lab., NM. 

Computer symbiosis: Emergence of symbiotic be- 

havior through evolution. 

T. Ikegami, and K. Kaneko. 1989, 8p LA-UR-89- 

2456, CONF-8905201-1 

Contract W-7405-ENG-36 

Conference on emergent computation, Los Alamos, 

NM (USA), 22-26 May 1989. Sponsored by Depart- 

ment of Energy, Washington, DC. 

= copy only, copy does not permit microfiche pro- 
luction. 


Symbiosis is altruistic cooperation between distinct 
species. It is one of the most effective evolutionary 
processes, but its dynamics are not well understood as 
yet. A simple model of symbiosis is introduced, where 
we consider interactions between hosts and parasites 
and also mutations of hosts and parasites. It is found 
that a symbiotic state emerges for a suitable range of 
mutation rates. The symbiotic state is not static, but 
dynamically oscillates. Harmful parasites violating 
symbiosis appear periodically, but are rapidly extin- 
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by hosts and other parasites, and the symbiot- 
ic state is recovered. The e of “Tit for Tat” 
strategy to maintain symbiosis is discussed. 4 figs. 


006,273 
PB90-120031/GAR PC A03/MF A01 
Oregon State Univ., Corvallis. 

Interim Protocol for Testing the Effects of Microbi- 
al Pathogens on Litter Microarth 

T. D. Schowalter. Oct 89, 24p EPA/600/3-89/075 
— by Corvallis Environmental Research Lab., 


The methods described in the interim testing protocol 
will have to be adapted to specific microbial agents, 
poe the microbial t control 
agents(M ) mode of action. Rickettsias, proto- 
zoans, bacteria, and viruses usually enter arthropods 
orally. Tests of these MPCAs should involve contami- 
nation of food. By contrast, fungi often infect arthro- 
pods through the integument. Testing of contact path- 
ogenicity is recommended for fungal MPCAs. Mi- 
croarthropods in the soil and litter would be sheltered 
from direct — of MPCAs but would become 
exposed to MPCAs entering the litter, either through 
contact with contaminated surfaces or through inges- 
tion of contaminated material. Tests outlined here are 
designed to test effects of contact or ingestion at field 
rates and maximum hazard dose rates of exposure to 
MPCAs, on microarthropod survival, reproduction, and 
feeding rate. 


Pathology 


006,274 

PB90-119827/GAR PC A03/MF A01 
Moshman Associates, Inc., Bethesda, MD. 

Evaluation of the Multiple Cause of Death Classifi- 
cation System. 

Final rept. 30 Sep 86-29 Sep 88. 

J. Moshman. 31 Mar 89, 24p NCHS-86/001 

Contract PHS-282-86-0101 

Sponsored by National Center for Health Statistics, 
Research Triangle Park, NC. 


Accurate classification of diseases is imperative to the 
needs of physicians, researchers, vital statistics of- 
fices, hospitals, etc. It was felt that a review of coding 
rules that were not clearly defined in the ICD-9 was 
required in order to evaluate the definitions and rules 
of the ICD-9 Revision. A representative sample of 
actual causes of death were reviewed by consultant 
physicians to evaluate the definition of general coding 
rules and to make recommendations for improving the 
system to assure the accuracy between the causal re- 
lationship tables and the coding rules. The study was 
done to determine if the coding system accurately re- 
flected the intent of the certifying physician. The con- 
tractor and the consultant physicians made excellen 
conclusions and recommendations which will be used 
by expert nosologists to determine its licability in 
the conversion from ICD-9 to ICD-10 Revision. Al- 
though no major changes were needed in the coding 
system, it was recommended that NCHS develop a 
manual with emphasis placed on the use and impor- 
tance of mortality data to be used by medical students 
and house officers. 


Pharmacology & Pharmacological 
Chemistry 


006,275 
AD-A213 063/1/GAR PC A03/MF A01 
Cornell Univ. Medical Coll., New York. Dept. of Bio- 


chemistry. 
Detoxication of Mycotoxins and Other Com- 
of Military Interest. 
inal rept. 15 Nov 85-14 Jan 87. 
A. Meister. 14 Jan 87, 22p 
Contract DAMD17-86-C-6047 


This research, was initially concerned with detoxica- 
tion of certain trichothecene toxins, and has recently 
changed its emphasis and is now directed toward the 
cyanoginosin toxins. Studies on the tricothecenes 
have been brought to a conclusion. A newly recog- 
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nized naturally occurring D2 ene derivative (yield- 
— glutathione) has Nn prepared and methods 
or large scale preparation of this compound are being 
dev . Other glutathione derivatives that may be 
useful in detoxication are also under study. Cy: ino- 
sin toxin, supplied to us by the Army, has been identi- 
fied as of the LR type. Structural features of this toxin 
have been investigated and its toxicity has been stud- 
ied after chemical modification. Preliminary studies in- 
dicate that the dehydropeptide moiety of the cyanogin- 
osin LR we phere essential pr deta ity. Lpeour an —. 
esting point ides undergo facile 
reatton with certain SH-containing molecules. The 
ible role of glutathione in the modification of toxic- 
due to cy; inosin peptides is currently being ex- 
ed. K is: Biological warfare agents; Toxins; 
Glutathione; Liver; Kidney; L-2-oxothiazolidine-4-car- 
boxylate; Cy inosin; Microcystin; Glutathione mon- 
oethyl ester. ( 


006,276 

AD-A213 100/1/GAR 
University of Southern 

Steroids, in Neurons. 


Stress, and 
C. E. Finch, and N. R. Nicholas. 1 Oct 89, 13p 
Contract N00014-89-J-1005 


In order to identify glucocorticoid responses that medi- 
ate cellular adaptation to stress, we have examined 
changes in gene expression in rat hi mpus in re- 
sponse to acute corticosterone (CORT) treatment or 
to vibratory stress. Previously, we described select 
o- in four poly(A)- containing RNAs, coding for 
50, 35, 33 and 20 kd po ides, in response to ad- 
ministered CORT. We have cloned five CORT-respon- 
sive mRNAs from a rat hippocampal cDNA library by 
differential hybridization and compared them to the 
previous responses by hybrid selection, in vitro transla- 
tion, and 2-d gel analysis. Two of the clones hybridized 
to mRNAs coding for the 50 and 35 kd polypeptides; 
were identi from partial DNA sequences as 
lial fibrillary acidic protein and glycerol phosphate de- 
rogenase. Ano’ clone was identified as gluta- 
mine synthetase and two were not identified, CR16 
and CR62. CORT and stress responsiveness of these 
mRNAs were compared by 2-d gel analysis of in vitro 
translation products or RNA hybridization experiments. 
Only GPDH/35 kd and 20 kd were responsive to 2 hr 
CORT treatment and 2 hr vibratory stress. The lack of 
response to stress of the other mRNAs, despite ele- 
vated CORT levels, is consistent with their slower re- 
sponse to exogenous CORT. We find subsets of 
mRNA responses which differ in temporal and other 
aspects of CORT regulation. Examining a variety of 
stressors and chronic stress will determine if this is a 
general or unique pattern of expression of CORT-de- 
pendent responses in hippocampus. (kt) 


PC A03/MF A01 
California, Los Angeles. 
Gene E: 


006,277 

AD-A213 191/0/GAR 
Pathology Associates, Inc., Frederick, MD. 
Reseai logy ai | Techniques. 
Annual ~¢ 15 May 88-14 May 89. 

W. C. Hall. 14 Jun 89, 14) 

Contract DAMD17-87-C-7123 


The mission of the research at USAMRIID is multifa- 
ceted and has several major thrusts: 1) drug develop- 
ment for treatment and prevention of infection by po- 
tential Biological Warfare agents, 2) toxin research 
leading to the discovery of methods to provide de- 
fense against a wide variety of toxins, and 3) rapid 
identification and diagnosis of disease agents, meta- 
bolites, and analogs in clinical specimens and collec- 
tor samples. Immunoperoxidase procedures using the 
ABC and/or PAP methods have been completely de- 
veloped for 4 viruses (RVF, Junin, Punta Toro, and 
SIV), partially established for specifically identify lym- 
phocyte subpopulations in the tissues. Further work 
has been done on agents from the last year to improve 
on techniques or to answer scientific questions posed. 
A training program has been established and a total of 
thirteen persons have been trained in immunoperoxi- 
dase procedures. Keywords: Immunohistochemistry; 
Hantaan virus; Dengue viruses; Yellow fever virus; 
Venezuelian encephalitis virus; Marburg virus; Ebola 
virus; Junin virus; Mouse titis virus; Rift valley 
fever; Machupo virus; Punta Toro virus; Lymphocytic 
choriomeningitis virus; Coxiella; Burnetii; Saxitoxin; Fi- 
brinogen; Cell surface markers; Lymphocytes; Congo 
crimean cones es fever; Simian hemorrhagic fever; 
Simian immunodeficiency virus. 
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006,278 
AD-A213 246/2/GAR PC A03/MF A01 


lowa Univ., lowa City. Coll. of Pharmacy. 

— of Topical Protectants/Decontamin- 
an 

Annual rept. 15 Feb 86-14 Feb 87. 

J. L. Lach, D. E. Wurster, and L. E. Matheson. 14 
Mar 87, 35p 

Contract DAMD17-86-C-6127 


A technique employing Fourier transformation infrared 
(FTIR) spectrophotometry and the circle cell attach- 
ment was found to be useful for quantitating the 
amount of water solubilized in heptane by reverse mi- 
celles of dioctyl sodium sulfosuccinate. Use of FTIR 
spectrophotometry and the diffuse reflectance attach- 
ment to evaluate surface complexation reactions re- 
sulting from compression processes was less suc- 
cessful. Work was initiated on the catalysis of diisopro- 
py! oe ay (DFP) decomposition by 0-iodoso- 

nzoic acid. This catalysis is insignificant in aqueous 
media unless a cationic surfactant is included at a con- 
centration in excess of its critical micelle concentra- 
tion. Keywords Fourier transform infrared spectropho- 
tometry; O-iodosobenzoic acid; Protective barriers; 
Skin decontamination. (JES) 


006,279 

AD-A213 266/0/GAR PC A06/MF A01 

South Carolina Univ., Columbia. School of Medicine. 

Biology of Immunomodulators. 

Annual rept. 15 Feb 87-14 Feb 88. 

> —_— J. D. Gangemi, and E. P. Mayer. Jul 88, 
p 

Contract DAMD17-86-C-6118 


A number of pyrimidinones were compared for their ef- 
fects on the reticuleondothelial system (RES) function, 
macrophage cytotoxicity, prostaglandin secretion, 
serum interferon levels and resistance to herpes, Aichi 
and Banzi virus infections. Five of these agents (ABPP, 
ACPP, AIPP, ABMFPP and ACDFPP) stimulated the 
RES function when tested two days after treatment. 
However, their effects were not as pronounced four 
days post treatment. They also caused a reduction in 
prostaglandin secretion by macrophages when given 
2,4, and 7 days before a ABPP, ACPP and 
ABMFPP but no AIPP and ACDFPP rendered macro- 
phages cytotoxic. Five of the pyrimidinones tested 
caused an elevation in serum interferon levels which 
peaked between one and two days after treatment. 
However, the magnitude of the response varied with 
the drug; ACPP and ABMFPP were most effective in 
enhancing resistance against BAnzi virus induced en- 
cephalitis. Four of the drugs (ACPP, AIPP, ABMFPP 
and ACDFPP) increased resistance when given pro- 
phylactically and three (ABPP, ABMFPP and ACDFPP) 
when given on the day of challenge. In the herpes virus 
encephalitis model, only ABPP was effective and only 
prophylactically. Likewise, only ABMFPP had some 
effect in the influenza model and only on the day of 
challenge. Keywords: Immunoenhancing drugs; Vi- 
ruses; Vaccines. (AW) 


006,280 

AD-A213 326/2/GAR PC A04/MF A01 
Temple Univ., Philadelphia, PA. School of Medicine. 
Acetyicholine Suppression and Potential Benefit 
against Anticholinesterase Poisoning. 

Annual rept. 

J. J. O’Neill, P. H. Doukas, and G. H. Sterling. 31 
Dec 85, 54p 

Contract DAMD17-82-C-2183 


In the third year of this contract, several new com- 
pounds were synthesized and tested for their effects 
as inhibitors of either high affinity choline uptake 
(HAChU) and/or cholineacetyltransferase (ChAT) in 
vitro. The most potent inhibitor of HAChU was the N- 
methyl-3-quinuclidinone which was as potent as ace- 

Isecohemicholinium (AcSecoHC). The most active 

HAT inhibitor was the 2-(3,4-dichloro) benzylidene-3- 
quinuclidinone. To determine whether inhibition of ACh 
synthesis protects against Soman toxicity, several of 
our most potent in vitro inhibitors were evaluated 
versus Soman in the rat in vitro. AcSechoHC (ICVT) in 
combination with atropine and 2-PAM significantly re- 
duced the percent mortality at a dose of 100 ug/kg 
within the first two hours following exposure to soman. 
The failure to reduce the overall mortality at 24 hours 
may be due to the fact that only a single does of the 
compound was administered; multiple dosing might 
lead to a more lasting protection. (KT) 


006,281 


AD-A213 392/4/GAR PC A04/MF A01 





Arizona State Univ., Tempe. Rep Research Inst. 
rr and Development o of Therapeutic Drugs 
Lethal Human RNA-Viruses: A Multidisci- 


Assault. 
idterm rept. 6 Feb-5 Aug 89. 
G. R. Pettit. 21 Aug 89, 65p 


The grant funds have been sharply focused on discov- 
ery of new antiviral drugs. We have been pursuing the 
arene family of antiviral leads as a top priority. 
research results here have been very encouraging 
and pancratistatin, isonarciclasine, cis-dihydronarci- 
clasine as well as trans-dihydronarciclasine have 
proved to be quite promising. Meanwhile over 1700 
naturally occurring specimens are now undergoing 
preliminary antiviral evaluation at USAMRIID. The re- 
sulting leads will also be pursued as rapidly as financial 
resources permit. The most exciting overall result has 
been the discovery in USAMRIID’s laboratories that 
pancratistatin will cure the in vivo experimental version 
of Japanese Ei itis. Keywords: RAI; Antivirals; 
Natural products; RNA viruses; RNA- 
drugs; Naturally occurring antiviral drugs. (KT) 


006,282 
PB90-115072/GAR PC A06/MF A01 
New York Univ., NY. 

Antihistamine Effects on Motor Skills and Vigi- 
E. R. Tichauer, and L. B. Harrison. Jan 75, 122p 
Grant PHS-OH-00432 

Sponsored by National Inst. for Occupational Safety 
and Health, Cincinnati, OH. 


Controlled studies were performed to measure the 
degree and manner in which performance abilities of 
12 females were affected by a nonprescription antihis- 
tamine compound in two simulated industrial work 
tasks, one requiring vigilance and the other requiring 
sensory motor function. In the vigilance task, for sub- 
jects treated with the antihistamine, the differences in 
response time to three key lights were not statistically 
significant, although the investigation validated the hy- 
pothesis that missed responses would be statistically 
significant. Neither false responses nor purposeful eye 
movements achieved statistical significance. Depend- 
ent variables of the motor skills tasks also failed to 
achieve statistical significance. The results indicate 
that, for occupational safety and health, active bodily 
motion should be incorporated into inspection and 
monitoring tasks, even though such motion could be 
automated or machined out. Time period was statisti- 
Cally significant for all dependent variables of the vigi- 
lance task on the antihistamine day, while in the motor 
skills task time period was insignificant for all depend- 
ent variables. 


Physiology 
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AD-A212 877/5/GAR 
National Research Council, Washington, DC. 

Sound Localization by Human Observers Symposi- 


PC A04/MF A01 


um Proceedi Heid in National Academy of Sci- 
ences on October 14-16, 1988. 

Technical rept. 1 Oct 88-30 Sep 89. 

1 Jul 89, 68p 


The relation between binaural perception of actual 
sounds in space and of stimuli presented over head- 
phones, base on head-related transfer functions, 
showed a high correlation. Listeners reported that the 
sound image presented over headphones remained in- 
ternal to the head and not external in space, as with 
natural sound. Head movement, context, bias, experi- 
ence, and integration of information across senses 
remain probable contributions to externalizing head- 
phone-delivered sounds at their real-world positions. 
Sensory information provided by one sense modality 
may modulate that received by another modality via 
motor and/or efferent control. Interest was expressed 
in the possibility of constructing, and adapting to, super 
localization systems. The symposium focused on 
mammalian research but crucial insights were reported 
on other animal models. Thus there was demonstra- 
tion that auditory space for the cat may be coded by 
spatial maps within the superior colliclus. Some human 
data were presented on the poorer accuracy of locat- 
ing a source in the presence of multiple sources. Mon- 
aural localization, and the coding of sound movement 
were discussed. (AW) 


006,284 

AD-A212 934/4/GAR PC A08/MF A01 
SRI International, Menlo Park, CA. 

pag em ge ‘Characteristics of Visual Localiza- 


Semel rept. ug 88-Aug 89. 

C. A. Burbeck, D. K. Bowman, and Y. L. Yap. Aug 
89, 165p AFOSR-TR-89-1246. 

Contract F49620-88-K-0008 


We have conducted psychophysical experiments to 
determine (1) the contribution of local spatial filters to 
separation discrimination and(2) the properties of 
mechanisms that enter into subsequent stages of spa- 
tial processing i.e., separation discriminators. The sep- 
aration, eccentricity, spatial extent, exposure duration, 
and proximity of the targets to other objects were ma- 
nipulated. The extent of the target was more romper 
for discrimination of relatively small (rather than lar: arge) 
separations at any given eccentricity, supporting 

idea that an additional stage beyon the local spatial 
filters is necessary to explain performance of separa- 
tion discrimination. The proximity of other spatial fea- 
tures was found to affect thresholds only for briefly ex- 
posed targets, implying that subsequent mechanisms 
can select the frequency content of the information 
carried by the local spatial filters. Separation discrimi- 
nation appeared to be performed by two different 
types of separation discriminators one largely separa- 
tion-dependent, and the other separation-independent 
but strongly eccentricity-dependent. Unlike the local 
spatial filters the separation discriminator processes 
information serially, with each separation taking at 
least 100 ms to encode. Keywords: Human vision; 
Visual psychophysics; Visual spatial localization. (JHD) 


006,285 

AD-A213 036/7/GAR 
School of Aerospace Medicine, Brooks AFB, TX. 
Saccadic Eye Movements in Response to Visual, 
Auditory, and Bisensory Stimuli. 

Final rept. Jan 85-Dec 87. 

E. J. Engelken, and K. W. Stevens. Aug 89, 8p Rept 
no. USA SAM-JA-88-12 

Pub. in Aviation, Space and Environmental Medicine 
p762-768 Aug 89. 


Saccadic eye movements were recorded and ana- 
lyzed from eight normal human subjects. Various 
visual, auditory, and bisensory (visual and auditory) tar- 
gets were tracked. Primary saccade latency, ampli- 
tude, duration, and peak velocity were calculated as 
well as overall saccade duration (total time spent 
making saccades) and final eye position. Saccades 
made to bisensory targets employing a moving, con- 
stant-intensity auditory component were not different 
from the pure visual target responses. Saccades to bi- 
sensory targets having an intermittent auditory compo- 
nent (with sound onset synchronous with the visual 
component) demonstrated a significant reduction in la- 
tency (11.3%) compared to the visual responses. The 
reduction occurred both for a fixed overhead sound- 
source and for a sound-source moving with the visual 
component. This result indicates that providing an au- 
ditory motion or localization cue alone does not reduce 
latency, but that a sound onset cue facilities response 
time. No other response parameters were enhanced 
by using bisensory targets. Reprints. (AW) 
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006,286 

AD-A213 242/1/GAR 
California Univ., 
Learning a and Memory. 

Acety' inesterase inhibition and information 
Processing in the Auditory Cortex. 

Annual summary = 1 Apr 85-31 Mar 86. 

N. M. Weinberger. 30 Apr 86, 50p 

Contract DAMD17-85-C-5072 


Micropressure application of cholinergic agents to au- 
ditory cortex of the cat revealed selective muscarinic 
modification of background and tone-evoked dis- 
charges of single neurons. A real-time algorithm for re- 
cording from several single neuron simultaneously was 
developed, as was a behavioral model exhibiting rapid 
discriminative learning using rewarding brain stimula- 
tion. Keywords: Cholinergic mechanisms; Acetyicho- 
line; Auditory cortex; Neurons; Muscarinic; Atropine; 
Scopolamine; Acetyl beta methacholine; Brain; Central 
nervous system. (SDW) 
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AD-A213 316/3/GAR PC A03/MF A01 
Defence and Civil Inst. of Environmental Medicine, 
Downsview (Ontario). 
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Voluntary Contraction, and Rate of Force Develop- 


seen rept. 
D. G. Bell, |. Jacobs, D. G. Sale, and J. D. 
MacDougall. Aug 89, 25p Rept no. DCIEM-88-RR-33 


This study compared the effect of strength and endur- 
ance training and their combination on electromechan- 
ical delays (EMD), rate of force development (RFD) 
and maximum voluntary isometric contraction force 
(MVC) of the knee extertsors in male and female sub- 
jects. The seven male and six female were 
separated into a strength trained group (SG), 3 males 
and 3 females, and an endurance group (EG), 4 males 
and 3 females. The SG performed strength training 
solely with one leg and combined strength and endur- 
ance training with the other leg. The EG performed en- 
durance training solely in one leg and combined 
strength and endurance training in the other leg. 
Strength training consisted of one legged work on a 
leg press weight machine. Endurance training consist- 
ed of one legged cycling on a cycle ergometer. EMD 
values were derived from electromyographic activity 
(EMG) recorded from the vastus laterialis muscle 
during MVC. MVC forces was measured with a force 
transducer. Rate of force development (RFD) was de- 
termined form the MVC/time curves using computer 
software. The EMG, MVC/time curves and light signal 
data were simultaneously recorded on FM tape and 
later sampled at 2Khz and stored digitally. The results 
showed that EMD was significantly reduced only in the 
SG females. Post training data showed that the EMD 
values for the SG females had increased and were not 
different from initial levels. EMD times for the males 
were significantly shorter those for the females. Key- 
words: Canada. (SDW) 888888 
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AD-A212 897/3/GAR PC A03/MF A01 
Naval Health Research Center, San Diego, CA. 
Self-Selection in R to a Health Risk Ap- 
praisal: Are We Preaching to the Choir. 

Interim rept. 

D. S. Nice, and S. W. Conway. 28 Jun 89, 19p Rept 
no. NHRC-89-28 


Although the health risk appraisal (HRA) has been 
widely adopted as a procedure to improve health be- 
haviors, there is only limited empirical evidence that 
these quantitative risk messages have any effect. The 
level of participation of high risk individuals is also un- 
clear. The objectives of the present study were (a) to 
examine behavioral and sociodemographic factors as- 
sociated with voluntary response to an HRA, and (b) to 
assess the effect of HRA feedback on subsequent 
preventive health behaviors and risk taking behaviors. 
An analysis of the factors associated with responding 
to the HRA revealed that respondents were older, 
better educated, and higher health status, smoked 
less, consumed less alcohol, and used seat belts more 
than non-respondents. Separate analyses of HRA re- 
spondents and matched controls indicated that HRA 
participation had no significant effect on subsequent 
preventive health behaviors or risk taking behaviors. 
Among individuals who tend to engage in high risk be- 
haviors, denial may represent an effective strategy to 
underestimate risk and, thereby, mitigate against seek- 
ing objective feedback to the contrary. Younger and 
less educated individuals may also be more likely to 
discount the adverse effects of high risk health behav- 
iors as just another menace of daily life. Given the limi- 
tations in the participation of high risk individuals and 
the lack of empirical support for its effectiveness, the 
potential of the HRA as an effective cue to action re- 
mains uncertain. (KT) 
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Occupational Ill d In 
Case, Management in Federal Maritime Work 


iter rept. 
A. Hoiberg. 29 Dec 88, 22p Rept no. NHRC-89-1 


In the mid-1980’s, the U.S. Public Health Service 
funded a project to develop an occupational illness 
and injury contingency management process (OPTI- 
COMAP) that encom; care coordination, cost 
containment, and claims management. At the same 
time, the Naval Health Research Center was tasked 
with designing and conducting a baseline study and an 
evaluation program of the efficacy of OPTICOMAP in 


achieving the aforementioned objectives as well as re- 
sorting injured employees to their full potential and en- 
acti 


| return-to-work plans. The present or 
baseline study represents the first phase of this eval- 
uation nome. the results of which will be used in com- 
analyses with data obtained after OPTICO- 
RAP i shaetenben daveb The objectives are (a) to discuss 
development, and roles of the key par- 
Souante on Soe OE TICOMAP: (b) to describe the levels 
and methodological approach of the evaluation pro- 
; (c) to identify the criteria used to assess the ef- 
Savantes of OPTICOMAP or a case management 
process; (d) to apply the methodological approach to 
100 new cases of occupational injury and illness re- 
corded during 1985086 at two locations of the National 
Ocean Service, Office of Marine Operations and (e) to 
summarize results of these baseline comparisons be- 
tween the two populations. (KT) 
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AD-A213 359/3/GAR PC A03/MF A01 
ie-Melion Univ., Pittsburgh, PA. Robotics Inst. 

tion System Using Graded Tempera- 

rs Sensor and Neural Net Interpretation. 

Technical rept. 

L. Wong, T. Takemori, and M. W. Siegel. Jul 89, 19p 

Rept no. CMU-RI-TR-89-20 


The demand for selectively sensing vapors and gases 
is keen. For example, it would be valuable to distin- 
guish toxic exhaust gases from fuel vapors and warn of 
either of these in the passenger compartment of auto- 
mobiles, boats, and airplanes. Similarly, it is important 
for a domestic gas leakage detection system to avoid 
false alarms by differentiating between the odors of al- 
coholic beverages and the utility gases. An innovative 
approach is described for enhancing the selectively of 
an integrated multi-element thick film gas sensor. A 
temperature gradient maintained along the sensor sur- 
face induces spatial sensitivity and selectivity gradi- 
ents. The response map of the sensor is examined in 
the vapor of several organic compounds and their 
binary mixtures. Subtle but recognizable and separa- 
ble signatures are observed. Emphasis is on identifica- 
tion, since quantitation of identified mixtures is straight- 
forward. An effective and robust classification tech- 
nique using a neural network trained via the back prop- 
agation method is described. (aw) 
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Walk-Through Survey Report of the National Tan- 
pan ky and Heenean the a Peabody, Massa- 


SM Fas M. Fajen. 10D O Apr 80, ap. WS-132. 18B 


The National Tanning and Trading Corporation (SIC- 
311) in Peabody, Massachusetts was surveyed on 
September 7, 1979 to determine if its employees 
should be included in a cohort mortality study of work- 
ers in the tanning industry. Personnel records were re- 
viewed, and four air samples were collected for analy- 

sis. All air samples contained N- -nitrosodimethylamine 
(62759) concentrations ranging from 0.6 to 0.87 micro- 
grams per cubic meter (micrograms/cu m), and three 
samples contained N-nitrosomorpholine concentra- 
tions ranging from 0.06 to 0.17 micrograms/cu m. At 
the time of the survey, the facility was in the process of 
liquidation. Because of this, it would not be suitable for 
inclusion in the mortality study. 
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PBS0-115379/GAR 
~— of Health. 
y Aibe (Acquired Immunodeficiency 
Saaeens’ Task Force Report. 
Jul 89, 353p 


The New York City AIDS Task Force was formed in 
March 1988 under the sponsorship of the Health Sys- 
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tems Agency of New York City. Its mission was to 
project the course of the AIDS epidemic in the City of 
New York and to develop a plan of care for people with 
AID/HIV infection. Six separate reports were produced 
and are included: The data report which, identifies the 
projected incidence and prevalence of AIDS in New 
York City through 1993; The models of care report, 
which identifies what HIV-related services need to be 
available and how they should be organized and pro- 
vided; The needs assessment report, which identifies 
the volume of services needed through 1993; The 
health care personnel report, which analyzes what 
effect the epidemic has had and will have on health 
care workers; The prevention and education report 
which discusses the importance of AIDS prevention 
and education programs and ways to enhance them in 
New York City. 
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Detection of Fecal Coliforms in Water by Using 
((14)C)Mannitol. 

Journal article. 

D. J. Reasoner, and E. E. Geldreich. c1989, 7p EPA/ 
600/J-89/114 

Pub. in Applied and Environmental Microbiology, v55 
n4 p907-911 Apr 89. 


Interest in rapid bacterial detection methods for sani- 
tary indicator bacteria in water prompted a study of the 
use of (14)C-mannitol (UL) to detect fecal coliforms 
(FC). A simple method was developed using m-FC 
broth, membrane filtration, and two-temperature incu- 
bation (35 C for 2 h, followed by 44.5 C for 2.5 h). Re- 
sults indicated that FC numbers ranging from 1 x 10(1) 
to 2.1 x 10(5) cells could be detected in 4.5 h. Within 
sample reproducibility at all cell concentrations was 
good, but sample to sample reproducibility was vari- 
able. Comparisons between m-FC broth and m-FC 
broth modified by substituting 4-mannitol for lactose in- 
dicated that the standard m-FC broth was the better 
test medium. Results from experiments employing di- 
methyl sulfoxide (DMSO) to increase permeabili 

FC to (14)C-mannitol indicated no increase in (14)CO2 
production due to DMSO. Detection of FC using this 
method may be useful for rapid analyses of potable 
water suspected of contamination due to distribution 
line breaks or cross-connections, or for quick surveys 
of potable source water quality. 
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PB90-119587/GAR PC AO6/MF A01 
Southwest Research Inst., San Antonio, TX. 
Assessing Chemical Releases and Worker Expo- 
sures from a Filter Press. 

J. Scott, K. Sherban, and M. Marshall. Oct 89, 125p 
EPA/600/2-89/052 

Grant EPA-R-813355 

Sponsored by Environmental Protection Agency, Cin- 
cinnati, OH. Risk Reduction Engineering Lab. 


Chemical releases and worker exposures associated 
with the filtration of an industrial wastewater sludge 
were characterized. The filter was a recessed chamber 
filter press with an open filtrate discharge system. 
Chemical releases and worker exposures for a select- 
ed chemical were measured over four operational 
cycles and various aspects of the filtration operation 
believed to influence the measurement values were 
documented. Ventilation patterns around the filter 
press were monitored. The worker’s time-weighted av- 
erage exposures to total copper (low vapor pressure, 
highly insoluble form) during the 113-minute operation- 
al cycle ranged from 3.1 to 25 micro g/cu m. To sludge 
feed and filter cake copper concentrations were ap- 
proximately 0.1 and 1.0 weight percent. A noticeable 
difference in worker techniques was observed which 
may account for the large range of inhalation expo- 
sures during the cake removal stage. During this stage, 
the inhalation exposures ranged from 11 micro g/cum 
to 130 micro g/cu m. The manual removal of filter cake 
comprised only 15% of the time in an average filtration 
cycle, but produced 72% of the worker’s inhalation ex- 
posure. 
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PB90-119918/GAR PC A11/MF A02 
National Inst. for Occupational Safety and Health, Cin- 
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ance Branch. 


Hazard Evaluation and Technical Assistance 
Report HETA 83-422-L1965, Department of 
Energy, Martin Marietta Energy Systems, Inc. 
Health Evaluation of Y-12 Workers Formerly Ex- 
posed to Mercury. 

May 87, 247p HETA-83-422-L1965 

Prepared in cooperation with Michigan Univ., Ann 
Arbor. 


The report investigates the possibility that a relation- 
ship existed between occupational mercury (7439976) 
exposure at the Y-12 facility, Department of Energy, 
Martin Marietta Energy Systems, Inc. and persistent 
health effects. The cohort of workers studied included 
those whose work experience lasted at least 4 months 
at the Y-12 facility between 1953 and 1966. Only two 
significant differences were noted after the data was 
analyzed between mercury exposed and comparison 
groups: decreased proximal strength and sensory 
median amplitude. In the dose/response analyses, 11 
of the almost 60 clinical, quantitative and electrodiag- 
nostic variables were weakly and significantly related 
to either integrated or peak urine mercury exposures. 
Findings were not sufficient to conclude that prior mer- 
cury exposure was associated with a chronic sensori- 
motor peripheral polyneuropathy. Subjects with urine 
mercury levels above 0.6 milligrams/liter demonstrat- 
ed slightly poorer performance than the remaining sub- 
jects. For the vast majority of subjects there was no 
evidence of a definite tremor, no adverse reproductive 
outcome, and no evidence of a dose response rela- 
tionship between any cognitive measures and expo- 
sure measures. 
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Centers for Disease Control, Atlanta, GA. 

NAIC (National AIDS Information Clearinghouse) 
Conference Calendar. 

Oct 89, 56p 


The National AIDS Information Clearinghouse (NAIC) 
Conference Calendar publicizes upcoming events re- 
lating to AIDS and HIV infection. The monthly Confer- 
ence Calendar identifies training sessions, confer- 
ences, seminars, and mettings. It also gives contact 
persons and addresses. 


Radiobiology 
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AFRRI (Armed Forces Radiobiology Research In- 
stitute) Reports, April-June 1989. 

Technical rept. 

Jul 89, 119p 

Includes Rept. nos. AFRRI-SR89-15 through AFRRI- 
SR89-25. 


This volume contains AFRRI Scientific Reports Sr89- 
15 through SR89-25 for April-June 1989. Subjects in- 
clude: Radiation quality and rat motor performance; 
Gamma radiation affects active electrolyte transport 
by rabbit ileum II. Correlation of alanine and theophyl- 
line response with morphology; effects of iron particles 
on behavioral and brain function: Initial studies; Correl- 
ative motor behavioral and striatal dopaminergic alter- 
ations induced by Fe iron radiation; The effect of radi- 
ation on DNA methylation; Enhanced acoustic startle 
responding in rats with radiation-induced hippocampal 
granule cell hypoplasia; Oxidation damage in the 
guinea pig hippocampal slice; Radiation-induced vola- 
tile hydrocarbon production in platelets: Long-term cul- 
ture of canine bone marrow cells; Radioprotection of 
mouse hematopoietic stem cells by leukotriene A4 and 
lipoxin B4; Selective association and transport of Cam- 
pylobacter jejuni through M cells of rabbit Peyer’s 
patches. (KT) 
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Practical method of performing cost-benefit analy- 
sis of occupational and environmental protective 


measures. 

G. F. Boothe, and D. E. Webb. Mar 89, 12p WHC- 
SA-0484, CONF-890935-1 

Contract AC06-87RL10930 

International workshop on new developments in occu- 
pational dose control and ALARA implementation at 
nuclear power plants and similar facilities, Upton, NY 
(USA), 18-21 Sep 1989. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


A practical method of performing cost-benefit analysis 
for radiation protective measures relative to specific 
jobs or projects has been developed. The method is 
applicable to protective measures for both occupation- 
al and public radiation exposures. The method pro- 
vides a straightforward, consistent procedure for 
weighing the cost and impact of protective measures 
against the benefits derived. The procedure employs 
various decision gates based on person-rem dollar fig- 
ures and an ALARA factor analysis that weighs non- 
quantitative parameters. The procedure is designed to 
be used by job planners, design engineers, or other 
personnel, with appropriate consultation by qualified 
health physicists. 2 figs. 
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Department of Energy, Washington, DC. Office of 
Health and Environmental Research. 

DOE/CEC (Department of Energy/Commission of 
the European Communities) workshop on critical 
pea of radiobiological data to biophysical 


ing. 

1988, 47p 

a workshop, Oak Ridge, TN (USA), 22-24 Jun 
1988. 


Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


The Department of Energy’s Office of Health and Envi- 
ronmental Research and the Commission of the Euro- 
pean Communities (CEC) Radiation Protection Pro- 
= support the majority of Research in the Field of 
jadiobiological Modeling. This field of science devel- 
ops models based on scientifically sound principles to 
predict biological response (at the cellular, molecular, 
and animal level) to exposure to low level ionizing radi- 
ation. Biophysical models are an important tool for es- 
timating response of ionizing radiation at low doses 
and dose rates. Generally speaking, the biophysical 
models can be classified into two groups: (1) mecha- 
nistic models and (2) phenomenological models. 
Mechanistic models are based on some assumptions 
about the physical, chemical, or biological mecha- 
nisms of action in association with radiobiological data 
whereas the phenomenological models are based 
solely on available experimental data on radiobiologi- 
cal effects with less emphasis on mechanisms of 
action. There are a number of these models which are 
being developed. Since model builders rely on radio- 
biological data available in the literature either to de- 
velop mechanistic or phenomenological models, it is 
essential that a critical evaluation of existing radiobio- 
logical data be made and data that is generally consid- 
ered good and most appropriate for biophysical model- 
— identified. A Workshop jointly sponsored by the 
E and the CEC was held at Oak Ridge, Tennessee 
from June 23--25, 1988, to review the data available 
from physical and chemical, cellular and molecular and 
animal studies with ionizing radiation. 
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Work plan radiological assessment of the Labora- 
tory for Energy-Related Health Research. 
oa and V. E. Noshkin. May 88, 21p UCID- 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


The Laboratory for Energy Related Health Research 
(LEHR) is a facility owned by the US Department of 
Energy (DOE) and operated by the University of Cali- 
fornia (UC). The LEHR facilities are located on UC- 
owned lands south of the main campus of UC Davis. A 
number of DOE-funded laboratory studies involving 


different radionuclides have been conducted at LEHR 
since 1959. Two major projects were ‘term toxici 

studies with beagles administered (90)Sr and (226)Ra. 
In recent years DOE funded research has declined, 
and the DOE has decided to transfer the buildings at 
LEHR to UC. Property-transfer actions involving feder- 
ally-owned facilities that may have residual contamina- 
tion with radioactive substances must undergo a 
formal certification process. A key component of the 
certification process is a radiological survey to deter- 
mine the nature and extent of any residual contamina- 
tion. Areas with radioactivity above acceptable levels 
are decontaminated and then monitored for compli- 
ance. Normally, the decommissioning goal is to allow 
unrestricted uses of facilities, however, in some in- 
stances restrictions may be placed on uses if complete 
decontamination is infeasible or prohibitively expen- 
sive. All actions and supporting documentation regard- 
ing the transfer of contaminated facilities are con- 
tained in an official certification document. The pur- 
pose of this document is to describe the sampling and 
analysis protocols that will be used to carry out the ra- 
oo survey of the LEHR facilities. 5 refs., 1 fig., 1 
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Curriculum model for Nevada Test Site radiation 
protection technician training. 

Thesis. 

C. F. Petullo. May 89, 81p DOE/NV/10630-T2 
Contract AC08-89NV10630 

Sponsored by Department of Energy, Washington, DC. 
phn of this document are illegible in microfiche 
products. 


A research project was undertaken to develop a - 
formance-based curriculum model for Nevada Test 
Site Radiation Protection Technicians. The study 
began with an overview of Radiation Protection Tech- 
nician training curricula within the Department of 
Energy (DOE) Government Contractor system and the 
Training Accreditation Manuals used for program eval- 
uation of DOE system training programs. The research 
design included data from a two page questionnaire. 
Further data were provided from other Radiation Pro- 
tection Technician training programs within the DOE 
system. The developed model utilized a five-phase/ 
step approach to curriculum design encompassing (1) 
needs analysis, (2) designing the training process, (3) 
development of curriculum and support materials, (4) 
training implementation, (5) training evaluation. The 
Needs Analysis determined the specific material to be 
covered in the training program. Designing the Training 
Process involved choosing, from the core/generic job 
tasks identified in the Needs analysis, the i 
knowledge and skills learning objectives for the pro- 
gram. Development of Curriculum and Support Materi- 
als involved choosing the method of instruction, identi- 
fying which tasks would be taught on-the-job and de- 
signing the qualification standard and lesson plans for 
the tasks. 24 refs., 6 figs., 3 tabs. 
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Accident safety comparison of elements to define 
low activation materials. 

S. J. Piet, E. T. Cheng, and L. J. Porter. 20 Jul 89, 
209p EGG-FSP-8552 

Contract AC07-761D01570 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This report quantifies what “low activation” means 
with regard to accident safety for naturally occurring 
elements from hydrogen through bismuth. activa- 
tion inventory from a neutron flux of 5 MW/m(2) for 4 
years exposure at the first wall to a deuterium-tritium 
plasma was used for four figures of merit including: 
Prompt Dose Rating (PDR) based on the release frac- 
tion required to avoid any offsite acute radiation fatali- 
ties; Latent Dose Rating (LDR) based on the allowable 
release fraction to minimize offsite latent statistical 
cancers; Time Before Damage (TBD) based on the ini- 
tial temperature rise rate from decay heat and the time 
available before damage (a 300(degree) temperature 
rise); and Maximum Temperature Rise (MTR) based 
on the maximum temperature rise. The first two figures 
of merit use the radioactive inventory and offsite dose 
calculations using the FUSCRAC3 computer code. 
The second two figures of merit are based on decay 
heat and simple generic blanket thermal models. 
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PBF/BNCT Program for cancer treatment. Bulletin. 


—— rept. 

R. V. Dorn, and A. L. Ackermann. Apr 89, 49p EGG- 
BNCT-8353-Vol.3-No.4 

Contract AC07-761D01570 

Sponsored by Department of Energy, Washington, DC. 
oe of this document are illegible in microfiche 
pr . 


Highlights of the PBF/BNCT Program during March in- 
clude progress within the areas of: Gross Boron Analy- 
sis in Tissue Blood and Urine, Analytical Methodolo- 
Rein, Ocheanate for BSH (Sodium Borocaptate) 

ity Determination, Boron Microscopic (Subcellular) 

5 ination Chatenee hon Steal Rachetion 
ca Determination, imetry, Analytical Radiation 
Transport and Interaction Modeling for BNCT, Large 
Animal Model Studies, and Neutron Source and Facili- 
ty Preparation. 
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Poor Univ., ——— Dept. - — 
igh-Frequency lation Dogs Three 

Gases of Different Densities. 

Final technical rept. 


M. L. Jaeger. Aug 89, 75p 
Contract N00014-85-K-0123 


were ventilated with a high frequency oscillation, 
HFO, device varying the (2 - 20 Hz), the tidal 
volume (25 - 100 mi), and the resident gas (He, N2, 
yeutgraph. Good gases were maanaed after «quae 

. gases were measured after a quasi 
of the ‘Saeaie eo a with +8 ad 

eathing gas re, changed 

1700%, was found to have little effect on arterial PO2 
and PCO2. The results are consistent with findings in a 
model which consisted of tubes of different diameters 
and with the theory of Taylor-type diffusion. In addition, 
experiments were performed reducing and increasing 
the equi dead space. This resulted in changes of 
P02 PC02 that were appreciably less than those 
resulting from variations of tidal volume of the same 
magnitude. These results suggest that, high frequency 
ventilation, HFV, at increased and decreased ambient 
pressure is technically possible. Keywords: Gas ex- 
change; High frequency ventilation; High frequency os- 
cillations; Augmented diffusion; Deep sea diving; Gas 
Separation; Breathing devices. (kt) 
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Following Alteration of 
Molecular Mechanisms of 
Final rept. 15 Jun 87-14 Jul 89. 


Cc. W. heyy and G. E. Resch. 14 Aug 89, 24p 
AFOSR-TR-89-1233 
Grant AFOSR-87-0297 


The neuropharmacology of behavior related to cued 
discrimination tasks studied following temperature 
stress was the focus of this work. Prostaglandin E2 
(PGE2) micro injected into the medial anterior hypoth- 
alamus/ preoptic area (MAHPOA) heat gain sites of 
rats that were at a normal core temperature resulted in 
an improvement in task performance by a decrease in 
error rate. The PGE2 response changes that define 
changes in motivation, that were elicited by changes in 
core temperature. THis differential response was de- 
fined as a change in an additional factor. Further stud- 
ies would be required to determine the exact nature of 
this response and its robustness. K ; Pharma- 
kokinetics; Neurophysiology; Thermoregulation; Body 
temperature. (KT) 
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Sleep Problems, Health Syngtoms and Tension/ 
Anxiety and Fatigue During Wartime Cruising in a 
Moderately High Heat/Humidity Naval Environ- 


Interim rept. 
T. P. Steele, D. A. Kobus, G. R. Banta, and C. G. 
Armstrong. 1 May 89, 33p Rept no. NHRC-89-21 


Previous laboratory and field studies have determined 
that prolonged stress and fatigue can lead to human 
performance decrements (Hockey, 1983). However, 
there is a dearth of research examining the combined 
effects of multiple environmental stressors (e.g., ex- 
tended operations and/or battle readiness conditions, 
imminent physical danger, high heat/humidity) on the 
health and performance of shipboard personnel. A 
preliminary study was conducted under such ccndi- 
tions in early 1988 however, the sample size was 
small, periods at battle readiness were relatively short 
(5-7 hours), and both temperature and humidity were 
mild during the period of the study. This study was de- 
signed to continue the quantification of cognitive, be- 
havioral, and physiological responses to sustained op- 
erations in a hostile theater of operations with the in- 
clusion of high heat and humid conditions. This techni- 
cal report presents the findings from self-report sleep, 
health symptoms, and psychological measures ob- 
tained — the months of September and October 
1988 in the Persian Gulf. Additional findings from cog- 
nitive testing and physiological measurements will be 
addressed in subsequent technical reports. Keywords: 
Combat readiness; Performance human; Stress physi- 
ology, Naval personnel. (KT) 
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Surgery. 
Generation of Free Radicals during Cold Injury and 


ing. 

. Lyengar, S. Samanta, A. George, J. C. Russell, 
and D. K. Das. 1988, 22p 
Contract N00014-88-K-0546 


Cold injury is often associated with irreversible cell 
o—-. The present study examines the mechanism 
of injury. New Zealand white rabbits were anes- 
thetized with ketamine and xylazine, and then ventilat- 
ed. The femoral artery and vein were exposed. A con- 
tinuous display of electrocardiogram was obtained. 
One leg was cooled with a freezing mixture up to OC, 
which was followed by rewarming; the other leg served 
as control. Blood samples were withdrawn from the 
femoral artery for analysis of creatine kinase (CK), lac- 
tate dehydrogenase (LDH), and malonaldehyde 
(MDA). At the end, salicylate was injected through the 
femoral vein to trap any hydroxyl radical (OH) formed. 
Rabbits were immediately sacrificed, and biopsies 
were withdrawn and frozen at liquid nitrogen tempera- 
ture to analyze OH. Local blood flow in the cold-ex- 
posed leg was reduced significantly, suggesting that 
cold injury was associated with ischemic insult. CK and 
LDH were increased after cold exposure, then in- 
creased further during rewarming. MDA formation fol- 
lowed a similar pattern. OH generated after cooling in- 
creased significantly upon rewarming. These results 
indicate that rewarming is associated with an episode 
of ischemia/perfusion, with simultaneous generation 
of free radicals which, at least in part, may be responsi- 
ble for cellular injury associated with rewarming. Key- 
words: Hypothermia. (AW) 
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Measures of Simulator-induced Ataxia. 

L. Kantor, L. E. mo and K. M. Hamilton. Jun 89, 


PC A03/MF A01 


19p Rept no. DCIEM-89-RR-28 


Flight simulator training sometimes leads to unwanted 
aftereffects commonly called simulator-induced sick- 
ness. Subjective reports of simulator-induced sickness 
include loss of balance (ataxia), dizziness, nausea, 
headache, eyestrain, and general discomfort. Symp- 
toms of balance loss are particularly worrisome be- 
cause of their potential to compromise safety following 
simulator training. While the reason flight simulators 
produce ataxia in some aircrew is not clear, most in- 
vestigators speculate that it is caused by readaptation 
of the human spatial orientation system to the real 
world following adaptation to the artificial environment 
provided by the simulator. Subjective reports of simula- 
tor-induced ataxia are difficult to corroborate using ob- 
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jective tests of balance. Two reasons for this are ceil- 
ing and practice effects that occur with objective tests 
of balance. An attempt was made to overcome these 
problems. Postural control was assessed subjectively 
following exposure to a general purpose flight simula- 
tor and objectively using four balance tests specifically 
designed to avoid ceiling effects. The experimental 
design was intended to control for practice. Subjective 
reports of disequilibrium following training were verified 
by only one of the balance tests; the Walk On Rail 
Eyes rn (WOREO) was reliable in showing loss of 
postural control. The results suggest that the WOREO 
should be used as an objective test for studying pos- 
tural disequilibrium following simulator exposure. Key- 
words: Canada. (AW) 
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AD-A213 096/1/GAR PC A03/MF A01 
Defence and Civil Inst. of Environmental Medicine, 
Downsview (Ontario). 

Simulator Induced Sickness in the CP-140 (Aurora) 
Flight Deck Simulator. 

K. Hamilton, L. Kantor, R. Heslegrave, L. Magee, and 
K. Hendy. May 89, 25p Rept no. DCIEM-89-RR-32 


Training on modern flight simulators can lead to a con- 
dition referred to as simulator induced sickness (SIS) 
which is characterized by nausea, dizziness and pos- 
tural instability. It is believed that SIS results from ex- 
posure to conflicting sensory information. The present 
report examined the incidence, severity and duration 
of SIS as a function of flight experience and aircrew 
position (pilot/copilot) in 16 aircrew following training 
on the CP-140 (Aurora) Flight Deck Simulator at Cana- 
dian Forces Base Greenwood. The dependent meas- 
ures included symptomatology and postural stability. In 
addition, measures of workload were taken to examine 
the contribution of the high task demands generally as- 
sociated with simulator training to the development of 
SIS symptomatology. The results indicated that over 
50% of tested aircrew experienced increases in symp- 
tom frequency po simulator training with the 
most commonly reported symptoms being mild mental 
fatigue, physical fatigue, eye strain and after sensa- 
tions of motion. The workload results confirmed that 
the simulator imposed high task demands on the air- 
crew. Furthermore, the workload results were consist- 
ent with the pattern of symptoms observed, suggesting 
that factors other than sensory conflict may be in- 
volved in the development of symptomatology follow- 
ing simulator exposure. Future investigations should 
attempt to identify these factors so that SIS can be 
managed more effectively. Keywords: Motion sick- 
ness, Simulator Sickness; Ataxia; Postural control; 
Workload. (KT) 
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N89-29950/7/GAR PC A03 
National Aeronautics and Space Administration, 
Washington, DC. 

Aerospace Medicine and Biology: A Continuing 
Bibliography with Indexes (Supplement 326). 

Feb 89, 50p NAS 1.21:7011(326), NASA-SP- 
7011(326) 


This bibliography lists 108 reports, articles and other 
documents introduced into the NASA Scientific and 
Technical Information System during July, 1989. Sub- 
ject coverage includes: aerospace medicine and psy- 
chology, life support systems and controlled environ- 
ments, safety equipment, exobiology and extraterres- 
trial life, and flight crew behavior and performance. 
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N89-29951/5/GAR PC A04 
National Aeronautics and Space Administration, 
Washington, DC. 

Aerospace Medicine and Biology: A Continuing 
Bibliography with Indexes (Supplement 327). 

Feb 89, 53p NAS 1.21:7011(327), NASA-SP- 
7011(327) 


This bibliography lists 127 reports, articles and other 
documents introduced into the NASA Scientific and 
Technical Information System during August, 1989. 
Subject coverage includes: aerospace medicine and 
psychology, life support systems and controlled envi- 
ronments, safety equipment, exobiology and extrater- 
restrial life, and flight crew behavior and performance. 
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PB90-122680/GAR PC A08/MF A01 
National Oceanic and Atmospheric Administration, 
Rockville, MD. Office of Undersea Research. 


Workshop on-Enriched-Air- Nitrox Diving. 

Research rept. 

R. W. Hamilton, D. J. Crosson, and A. W. Hulbert. 
Sep 89, 159p NOAA-RR-NURP-89-1 

Presented at the Harbor Branch ee Insti- 
oo Workshop, Fort Pierce, FL., February 11- 
12,1 4 


The "esearch Report contains the papers presented 
at the Harbor Branch Oceanographic institution/ 
NURP workshop held February 11-12, 1988, in Fort 
Pierce, FL. The workshop was organized to discuss 
and review the pertinent physiology and special tech- 
nology of enriched air nitrox diving and its applications 
to the scientific diving community. In addition to the 
papers, the resulting discussions have been included. 
Participants represented academia, government, and 
private industries. 


Surgery 
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AD-A212 948/4/GAR PC A02/MF A01 
preva Medical Research Unit No. 2, Manila (Philip- 
pines). 
Splenectomy in Massive Tropical Splenomegaly: 
Two to Six-Year Follow-Up in 14 Patients. 

Technical rept. 1978-1982. 

W. H. Vriend, S. L. Hoffman, T. Silaban, and M. 
Zaini. 1988, 9p Rept no. NAMRU-2-TR-1066 

Pub. in Jnl. of Tropical Geographical Medicine, v40 
p298-303 1988. 


Between 1978 and 1982, 14 patients under went sple- 
nectomy for disabling, massive splenomegaly at the 
Regency Hosp. in Wamena in the highlands of Irian 
Jaya, Indonesia. All patients were clinically diagnosed 
as having tropical splenomegaly syndrome (hyper-re- 
active malarial splenomegaly), but in no case was the 
diagnosis confirmed. In May 1984 nurses and | a 
cians caring for these 14 patients were asked to fill ina 
questionnaire regarding the patients’ conditions. Two 
to 6 years after splenectomy, 8 of the 14 patients were 
alive and able to work; at least 6 of the 8 at normal or 
near normal city. One patient died 4 days after 
surgery and 5 died from 2 to 20 months after surgery. 
We conclude that splenectomy is beneficial for some 
highly selected patients with the clinical diagnosis of 
tropical splenomegaly syndrome. Keywords: Splenec- 
tomy; Recovery tropical splenomegaly; Indonesia; Re- 
prints. (KT) 
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AD-A212 944/3/GAR PC A01/MF A01 
Naval Medical Research Inst., Bethesda, MD. 
Agranulocytosis Associated with ‘Mexican Aspirin’ 
(Dipyrone): Evidence for an Autoimmune Mecha- 
nism Affecting Multipotential Hematopoietic Pro- 
enitors. 
journal article. 
J. B. Hargis, V. F. La Russa, J. Redmond, S. W. 
— and D. G. Wright. 1989, 4p Rept no. NMRI- 
wos in American Jnl. of Hematology, v31 n3 p213-215 
89. 


A case of acute, transient agranulocytosis and throm- 
bocytopenia associated with ingestion of dipyrone is 
reported. This once widely analgesic, which is now 
banned in the United States, was obtained by the pa- 
tients as aspirin while traveling in Mexico. Studies of 
the effects of this patient’s serum on purified CD34 + 
marrow cells, which were highly enriched for hemato- 
poietic progenitors, showed not only a drug-dependent 
suppression of the in vitro growth of myeloid progeni- 
tors, as has been reported previously, but also a drug- 
dependent suppression of primitive ener aed on 
— (CFU-Mix) and erythroid progenitors (BFU-E). 

hese findings indicate that autoimmune, antibody- 
hapten interactions which have been reported to occur 
in dipyrone- and aminopyrine-induced agranulocytosis 
are not restricted to the neutrophil lineage. Keywords: 
Aminopyrine, amidopyrine; Drug-induced neutropenia; 
Reprints. (KT) 
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AD-A212 965/8/GAR PC A03/MF A01 
a Protection Agency, Research Triangle 
Mutagenic Screening of Three Dyes for Marker 
Grenades in the Salmonella Reversion Assay and 
the L5178Y/TK + /-Mouse Lymphoma Assay. 

Final rept. 

M. M. Moore, L. Claxton, V. Houk, G. M. Nelson, and 
K. Harrington-Brock. 31 Jun 89, 49p 


Dyes are used by the military in M18 marker signaling 
grenades. A number of organic dyes are presently 
being evaluated for potential use in these grenades. In 
addition to engineering studies for their performance in 
the field, the U.S. Army is concerned with evaluating 
any potential health hazards that might result from per- 
sonal contact with the dyes in the industrial setting. A 
part of this testing is the analysis of potential genetic 
toxicity. Three dyes (Solvent Red 1, Disperse Blue 3, 
and Disperse Red 11) were tested for mutagenicity in 
the Salmonella reversion assay and the L5178Y/ 
TK+/- mouse lymphoma assay. These in vitro assays 
were performed both with and without exogenous acti- 
vation provided by Aroclor-induced rat liver S9. In the 
Salmonella assay, Solvent Red 1 was positive with S9 
activation in strain TA100 and negative to questionably 
positive in the other strains and activation conditions. 
Disperse Blue 3 was positive with S9 activation in 
strain TA1537 and negative to questionably positive 
under the other test conditions. Disperse Red 11 was 
positive with S9 activation in strain TA102, but nega- 
tive to weakly positive with the other strains and activa- 
tion conditions. Both Disperse Blue 3 and Disperse 
Red 11 were positive both with and without S9 activa- 
tion in the mouse lymphoma assay. Disperse Red 1 
could not be tested without activation. With S9 activa- 
tion, it was weakly positive. Keywords: Toxicity; Health 
hazards. (KT) 


006,316 

AD-A212 968/2/GAR 
California Univ., San Francisco. 
Effect of Organophosphorus Compounds on the 
Conformation of Acetyicholinesterase and Acetyl- 
choline Receptor: Tacrine Protection of Acetyl- 
cholinesterase from Inactivation by Diisopropyl- 
fluorophosphate and Interaction of Acetyicholin- 
esterase and Acetyicholine Receptor with Soman 
and Tabun. 

Annual rept. 

J. T. Yang, C. S. C. Wu, and X. Sun. 7 Jul 89, 50p 
Contract DAMD17-85-C-5048 


Tacrine showed an apparent noncompetitive inhibition 
of actylcholinesterase (AChE) from Torpedo califor- 
nica with a dissociation constant, K1, of 8.5 nM. It al- 
tered the CD bands of AChE in the near-UV region, 
which monitor the local conformation of aromatic side 
groups, but not those in the far-UV region, which 
measure the secondary structure. With this band as a 
probe, the bound tacrine could be displaced by edro- 
phonium or decamethonium, both of which are known 
to bind to the anionic site at the active center of AChE, 
but not by propidium, which binds to the peripheral site 
of the enzyme. The inactivation of AChE by potent, ir- 
reversible inhibitors such as soman and tabun could 
be slowed down by adding reversible inhibitors such as 
tacrine and hexamethonium bromide. Acetylcholine re- 
ceptor (AChR) seemed to bind soman, which, howev- 
er, did not alter the conformation of the AChR (based 
on far- and near-UV CD spectrum). The addition of ac- 
—s induced a local conformational change of 
AChR; this change was enhanced in the presence of 
soman. A stoicheometric binding number of soman to 
AChR could not be determined because of experimen- 
tal difficulties. Neither could the change, if any, in 
Naflux of AChR be determined unequivocally. Key- 
words: RA 5; Torpedo californica; Acetyicholinester- 
ase; Acetylcholine receptor; Tacrine; Diisopropyifluor- 
ophosphate; Soman; Conformation; Circular dich- 
roism; Na-flux. (kt) 
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AD-A213 038/3/GAR PC A03/MF A01 
Army Biomedical Research and Development Lab., 
Fort Detrick, MD. 

Cutaneous Absorption and Decontamination of 
(3H)T-2 Toxin in the Rat Model. 

B. L. Bunner, R. W. Wannemacher, R. E. Dinterman, 

= F. H. Broski. 1989, 11p Rept no. USABRDL-MS- 


3 
Pub. in Jnl. of Toxicology and Environmental Health, 
v26 p413-423 1989. 


Cutaneous absorption and decontamination of 3Ht-2 
mycotoxin using various treatment modalities incorpo- 
rating water, detergent, sprays, and scrubbing of appli- 
cation sites were examined in the rat model at 5, 30, 
60, and 1440 min (24h) postexposure. Rats were killed 
immediately after treatment and radiolabeled T-2 re- 
maining in full-thickness skin samples was determined. 
Absorption and decontamination were followed over 
time, and decontaminating treatment modalities were 
evaluated for efficacy. All treatment modalities using 
detergent and/or water removed significant amounts 
of toxin; a dry scrub was not efficacious. Treatment 
should be initiated as soon as possible after exposure 
for best results. However, the stratum corneum acts as 
a reservoir for the toxin, and decontamination should 
be carried out even if delayed several hours or days 
after exposure. Dermal absorption pharmacokinetics 
found in these studies are similar to those described 
for other low-molecular-weight compounds, and the 
decontamination results from T-2 toxin should be ap- 
eed to other, similar toxic substances. Reprints. 
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AD-A213 102/7/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Toxicology Studies on Lewisite and Sulfur Mustard 
Agents: Mutagenicity of Sulfur Mustard in the Sal- 
monelila Histidine Reversion Assay. 

D. L. Steward, E. J. Sass, L. K. Fritz, and L. B. 
Sasser. 31 Jul 89, 36p Rept no. PNL-6873 


The mutagenic potential of bis 2-chloroethyl sulfide 
(HD) a bifunctional sulfur mustard was evaluated in the 
standard plate incorporation version and the preincu- 
bation modification of the Salmonella/microsomal 
assay with tester strains TA97, TA98, TA100 and 
TA102, with and without S9 activation. HD-induced 
point mutations in strain TA 102 and frameshift muta- 
tions in TA97 but showed little or no mutagenicity 
against strains TA98 and TA100. Extensive HD-in- 
duced cell killing was observed with the excision repair 
deficient strains (TA100, TA98 and TA97) but not with 
strain TA102, which is wild-activation by Aroclor in- 
duced rat liver microsomes (S9). Keywords: Toxicity; 
Sulfur mustard; Mutagenicity; Ames test; RA 5. (KT) 
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AD-A213 146/4/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Toxicol Studies on Lewisite and Sulfur Mustard 
Agents: Mutagenicity of Lewisite in the Salmonella 
Histidine Reversion Assay. 

Final rept. 18 Sep 84-31 Jul 89. 

D. L. Stewart, E. J. Sass, L. K. Fritz, and L. B. 
Sasser. 31 Jul 89, 33p Rept no. PNL-6872 


Chemical warfare agents present an obvious risk to in- 
dividuals suffering acute exposure, but they may also 
present long-term environmental or occupational 
health hazards for workers in operations involving 
these chemical agents. To establish a database for 
setting environmental and occupational standards, we 
have conducted studies to evaluate the toxicity, muta- 
genicity, and reproductive effects of Lewisite using in 
vitro in vivo study systems. The mutagenic potential of 
lewisite was evaluated in the standard plate incorpora- 
tion method and by the preincubation mocification of 
the Ames Salmonella/microsoma! assay with tester 
strains TA97, TA98, TA100 and TA102. All strains 
were tested with activation (20 and 50 microliters/ 
plate) and without activation. Te lewisite was screened 
initially for toxicity with TA98 over a range of concen- 
trations from 0.01 to 250 micrograms of material per 
plate. However, concentrations selected for mutage- 
nicity testing were adjusted to a range of 0.001 to 5 
micrograms/0.01 micrograms/plate. No mutagenic re- 
sponse was exhibited by any of the strains in either 
method used. All other tester strains showed evidence 
of cytotoxicity (reduction in mutagen response or 
sparse background lawn) at 5.0 micrograms/plate or 
lower. (AW) 


006,320 

AD-A213 287/6/GAR PC AO5/MF A01 
Battelle Columbus Labs., OH. 

Review of Reactions of Chemical Agents in Water. 
Final rept. 1 Jul-30 Nov 88. 

D. N. Clark. 1 Jan 89, 81p 


A review of the literature, both open and classified, 
was conducted on the hydrolytic and photolytic reac- 
tions and reactions with common disinfectants of U.S. 
and suspected threat chemical agents in dilute aque- 
ous solution. Over 100 references were reviewed cov- 


006,324 


MEDICINE & BIOLOGY 
Toxicology 


ering the agents-GA (Tabun), GB (Sarin)}-GD (Soman), 
VX, HD (sulfur mustard), L (Lewisite), BZ, CK (cyano- 
gen chloride), AC (hydrogen cyanide), CG, (phos- 
gene), DP (diphosgene), and PS (chioropicrin). Data 
obtained include hydrolysis reaction rates and prod- 
ucts; the effects of temperature, pH, and ionic 
strength; physical/chemical parameters such as acti- 
vation energies; and reaction mechanisms. Similar in- 
formation was obtained for agent photolysis in aque- 
ous solution and for reactions of agents with water dis- 
infectants such as chlorine, ozone, and iodine. Key- 
words: Chemical agents; Potable water; Hydrolysis; 
Disinfection; Photo chemistry. (JES) 
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AD-A213 300/7/GAR PC A03/MF A01 
Florida Univ., Gainesville. 

Receptor Binding and Membrane Transport of Bo- 
tulinum Toxins. 

Annual rept. 1 Apr 86-31 Mar 87. 

J. R. Dankert. 31 Mar 87, 13p 

Contract DAMD17-86-C-6062 


This study centers upon the development of a model 
membrane system for the study of the membrane- 
active protein toxin, botulinum. The model membrane 
system requires 1) That the membrane retains imper- 
meability to ions and small molecules during an acid 
shock, 2) That large numbers of botulinum toxin may 
be recovered from the membrane after any membran- 
olytic activity has been produced from the toxin by acid 
shock. Keywords: lon transport; Membranes biology; 
Binding sites; Active sites; RA1; Botulinum,; Lipo- 
somes; Membrane/Protein Interactions. (KT) 
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DE89016271/GAR 

Oak Ridge National Lab., TN. 
Genetic toxicology in developing countries, Gua- 
dalajara, Mexico, July 19-24, 1989. Foreign trip 
report. 

C. C. Travis. 4 Aug 89, 16p ORNL/FTR-3344 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


PC A03/MF A01 


The traveler attended an International Conference on 
Genetic Toxicology in Developing Countries in Guada- 
lajara, Mexico. The objective of the conference was to 
provide technical knowledge in the area of environ- 
mental toxicology to participants from the 23 develop- 
ing countries represented. Conference participants 
identified the following top priorities to aid in the appli- 
cation of environmental toxicology principles in devel- 
oping countries: (1) increased joint research activities 
in all aspects of science, (2) an increased number of 
training courses held in developing countries to facili- 
tate exchange of experience and techniques, and (3) 
access to data bases in toxicological properties of 
chemicals. 
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DE89910932/GAR PC A03/MF A01 
Deutsche Landwirtschafts- Gesellschaft e.V., Frank- 
furt am Main (Germany, F.R.). 

Rolle des Caiciums als Inhibitor bei hoeheren 
Schadstoffbelastungen. (inhibiting effect of calci- 
um at higher pollutant burdens). 

H. Schenkel. 1988, 50p DLG-538031, CONF- 
8801168-1 

In German. DLG winter meeting, Wiesbaden (Germa- 
ny, F.R.), 12-13 Jan 1988. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


A brief survey on the influence of lead and cadmium on 
calcium metabolism, is followed by an illustration of the 
significance of a marginal calcium supply for the me- 
tabolism behaviour and the toxicity of the two heavy 
metals. Subsequently, on the basis of different biblio- 
graphical data, the paper discusses the possible pro- 
tective effect of a calcium supplementation exceeding 
the demand in the case of a lead and/or cadmium ex- 
posure as well as the problem of the application of ex- 
isting findings from animal experiments for practical 
hints for feeding. (orig./MG). 
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Biological Effects of Chromium and Ferrochrome 


Final rept. 


K. L. Stemmer, and E. J. O’Flaherty. 31 Aug 71, 81p 
Grant PHS-OH-00314 

Sponsored by National Inst. for Occupational Safety 
and Health, Cincinnati, OH. 


Results are presented of a research program regard- 
ing the biological effects of trivalent chromium and fer- 
rochrome alloys. The following topics were investigat- 
ed: solubility of trivalent chromium dust; interaction of 
chromium with human protein; transport of chromium 
by different types of tissues; subcellular distribution of 
chromium; exposure system for inhalation of chromi- 
um oxide; pulmonary effects of chromium oxide; pul- 
monary cell separation; and effect of suboptimal intake 
of chromium. 
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PB90-115346/GAR PC A21/MF A03 
Research Triangle Inst., Durham, NC. 

Toxicity Evaluation of 
Phthalate (CAS No. 85-68-7) Adminis: 
to CD Rats on Gestational Days 6 to 15. 
Final rept. 
4 Aug 89, 491p NTP-89-246 
Contract NO1-ES-9-5255 
Sponsored by National Toxicology Program, Research 
Triangle Park, NC. 


Butyl benzyl phthalate (BBP), a phthalate ester plasti- 
cizer, was evaluated for maternal and developmental 
toxicity in timed-pregnant Sprague-Dawley-derived 
rats (27-30/group). BBP (0, 0.5, 1.25 or 2.0%) in feed 
between the mornings of gestational day (gd) 6 and 15 
ielded average doses of 0, 0.42, 1.10 or 1.64 g BBP/ 
g/day, respectively. At sacrifice (gd 20), the status of 
implantation sites was recorded; each fetus was 
ighed and examined for external, visceral and skel- 
etal malformations. in summary, 0.5% dietary BBP 
was a no-observed-adverse-effect level for both ma- 
ternal and developmental toxicity. The mid-dose 
(1.25% BBP) produced significant maternal toxicity 
and minimal evidence of developmental toxicity. At the 
high dose (2% BBP), significant maternal and develop- 
mental toxicity was observed, including an increased 
incidence of malformations. 


in Feed 
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PB90-116732/GAR PC A04/MF A01 
— Research Lab., Research Triangle 
Characterizing the Genotoxicity of Hazardous In- 
dustrial Wastes and Effiuents Using Short-Term 


Bioassays. 
V. S. Houk, and D. M. DeMarini. 1989, 61p EPA/ 
600/D-89/153 


The paper demonstrates that short-term bioassays 
can reliably and expeditiously measure the genotoxic 
tential of hazardous industrial wastes and effluents. 
'etrochemical wastes have been studied in detail, es- 
pecially discharges from chemical manufacturing 
plants and textile and dye effluents. However, there is 
little information on effluents from pesticide manufac- 
turers. The most extensive evaluations have been con- 
ducted on effluents from pulp and paper mills. These 
Studies have shown which pulping plants generate the 
most genotoxic effluents, which process wastes are 
most hazardous, have isolated and identified the com- 
pounds responsible for the genotoxic activity, have de- 
scribed the environmental fate of these compounds, 
have evaluated the types of genetic damage likely to 
occur upon exposure to the effluents, and have identi- 
fied several treatment methods that effectively reduce 
the genotoxicity of the effluents. The coupling of bioas- 
says for biological analysis with chemical evaluation 
provides the most powerful approach to assessing the 
— effects of complex industrial wastes and 
luents. 
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PB90-116948/GAR PC A04/MF A01 

Dynamac Corp., Rockville, MD. 

Summary Review of Health Effects Associated 

with Ammonia. Health issue Assessment. 

Jun 89, 62p EPA/600/8-89/052F, ECAO-R-0067 

Contract EPA-68-02-4140 

Sponsored by Environmental Protection A , Re- 

search — le Park, NC. Environmental Criteria and 
n . 


Ammonia is a colorless gas with a repellent odor. It is a 
naturally occurring compound in the environment; 
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however, it is also released into the environment from 
ammonia production facilities and during the manufac- 
ture and use of ammonia-containing products. It is a 
central compound in the environmental cycling of ni- 
trogen and is involved in major processes such as min- 
eralization, nitrification, and nitrogen fixation. Ammonia 
is a key metabolite in mammals and plays an essential 
role in acid-base regulation and biosynthesis of pur- 
ines, pyrimidines, and nonessential amino acids. How- 
ever, ammonia is a toxic gas and in experimental ani- 
mals, effects from acute exposure to ammonia gas 
have ranged from mild irritation of the respiratory 
system and mucous membranes to convulsions, acute 
pulmonary edema, coma, and death. Continuous or re- 
peated exposure of animals to sublethal concentra- 
tions of ammonia gas have produced adverse effects 
on the respiratory tract, liver, kidneys, and spleen. 
Quantitative data on the toxic effects of ammonia in 
humans is limited. Accidental exposure of humans to 
unspecified concentrations of ammonia has resulted in 
— of the eyes, skin, and respiratory tract and in 
eath. 


006,328 . 
PBS90-117888 Not available NTIS 
National inst. of Standards and pe cn, Agua 
Gaithersburg, MD. lonizing Radiation Physics Div. 
Generation of Oxy Radicals in Biosystems. 

Final rept. 

M. G. Simic, D. S. Bergtold, and L. R. Karam. 1989, 


10 
Pub. in Mutation Research 214, p3-12 1989. 


Many recent lines of evidence indicate that endoge- 
nous free radicals contribute to spontaneous mutagen- 
esis through the direct induction of DNA damage. 
However, the mechanisms underlying the process are 
not yet fully understood. A brief overview of the knowl- 
edge that is currently available is provided, with em- 
phasis on the generation of oxy radicals in biosystems, 
the reactions of those radicals with biomolecules, and 
the induction of oxidative DNA base damage that 
might lead to mutation. 
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Corvallis Environmental Research Lab., OR. 
Toxicity Bioassay and Eluate Heavy Metals Analy- 
sis Results of the Bench Scale lization 
of Soils from the United Chrome Superfund NP 
st Priority List) Site Corvallis, Oregon. 

t 89, 21p EPA/600/3-89/074 


In support of Environmental Protection Agency oe 


10 and their United Chrome studies, the staff at Envi- 
ronmental Research Laboratory-Corvallis performed 
toxicity bioassays and selected chemical analyses. 
Direct toxicity tests (i.e. using soil as the medium) and 
indirect toxicity tests (i.e. i eluates obtained from 
the samples) were performed. The report presents test 
results for toxicity bioassays and chemical analyses for 
heavy metals. 
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Army Biomedical Research and Development Lab., 
Fort Detrick, MD. 

Comparison of Artificial Membrane with Live Host 
Bloodfeeding of Aedes Aegypti (L.) (Diptera: Culi- 


). 
B. L. Bunner, R. L. Scott, S. E. Dobson, L. M. 
Anderson, and L. R. Boobar. 1 89, 7p 
Pub. in Jnl. of Entomological Science, v24 n2 p198- 
203 Apr 89. 


Bloodfeeding, egg production and eclosion of Aedes 
aegypti (L.) fed citrated horse, sheep, or rabbit blood 
through a Parafilm membrane, with and without a pha- 

timulant (CO2), were compared with live host 
frabbit) fed Ae. a ti. Laboratory-reared Ae. aegypti 
were bloodfed for 30 min, 3 times/week for 18 weeks. 
Citrated mammalian blood in a glass feeder was 
warmed to 37 C by a heater/circulator, and offered to 
the mosquitoes through a stretched Parafilm mem- 
brane; dry ice was placed beside the feeders during 
the final 9 weeks of the study. A significantly lower per- 
centage of Ae. aegypti engorged lower egg production 
and egg eclosion in membrane bloodfed insects. Of 
the in-vitro fed mosquitoes, mean egg production was 


highest in citrated horse blood fed females during ~ 
weeks 1-9. With the use of CO2 during the last 
weeks, there was a significant increase in the mean 
number of mosquitoes engorging on citrated sheep 
and rabbit blood with a corresponding increase in 
oe production. Even though egg production de- 
creased with membrane bloodfeeding, this study 

gests that Ae. aegypti colonies can be successfull 
maintained on a variety of preserved mammalian 
bloods fed through a Parafilm membrane. Ke’ is: 
Aedes aegypti; Artificial feeding; Membrane feeding; 
Co2 enhancement; Culicidae; Reprints. 


General 
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ibliography. 
C. A. Johnson, D. H. Deaton, J. R. Ellis, V. S. 
Norman, and K. J. Rader. Jun 89, 82p ORNL-6545 
Contract AC05-840R21400 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
_—, Original copy available until stock is exhaust- 


This bibliography contains more than 600 references 
to journal articles, books, book chapters and proceed- 
ings, reports, abstracts, newsletters, and miscellane- 
ous documents published during 1988 under Oak 
Ridge National Laboratory Biomedical and Environ- 
mental Sciences programs. The list includes publica- 
tions authored by members of the Biology Division, En- 
vironmental Sciences Division, and Health and Safety 
Research Division in addition to those authored by 
members of divisions that receive funding through the 
Associate Laboratory Director for Biomedical and En- 
vironmental Sciences. A number of 1987 references 
that were not entered into the Laboratory Records 
data base in time for the previous publication are also 
included in this document. The bibliography is — 
nized by publication type (i.e., journal articles, books, 
etc.), then by division, and within each division, alpha- 
betically by the senior author. Indexes for journals and 
for authors are also provided. More than 270 journal 
articles were published in 1988. Most of these articles 
appeared in refereed journals, which is an excellent in- 
dication of the importance of subject matter and of 
thoroughness in presentation. Publications not ap- 
pearing in this document include theses, dissertations, 
book reviews, most documents or reports prepared for 
internal distribution, letters to editors, and abstracts 
published in nonreferenced sources. 
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N89-29670/1/GAR 

(Order as N89-29599/2/GAR, PC “ss 
University Hospital, Leiden (Netherlands). Dept. of 


urgery. 

Possible Uses of the Olympus Satellite for the Im- 
rovement of Communications in Medicine. 
. A. Verbeek, and H. L. Young. cMay 89, 6p 

In Esa, Olympus Utilization Conference p 433-438. 


The role of HDTV (high definition television) in the 
transmission of medical information is presented. High 
image resolution is required to transmit X-rays, NMR’s 
and pathological slides. HDTV may be able to meet 
these standards. The use of teleconferencing in allow- 
ing more doctors in Europe to take part in seminars 
and conferences is outlined. The need for a rapid 
means of transmitting recent developments in re- 
search and medical practice is stressed. Satellite com- 
munications as a means of attaining these ends is dis- 
cussed. 
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PB90-100017/GAR PC$28.50/MF$12.00 
National Library of Medicine, Bethesda, MD. 

Medical Subject Headings: Tree Structures, 1990. 
Jul 89, 691p NLM/MED-90/02 

See also PB89-100028. 


All Medical Subject Headings currently in use by the 
National Library of Medicine’s indexers, catalogers, 
and searchers are arranged in a hierarchical manner 





showing-relationships between broader and narrower 
terms. Included are minor and geographic descriptors, 
as well as annotations preceding each subcategory in 
the hierarchy. 
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AD-A212 971/6/GAR PC A04/MF A01 
RAND Corp., Santa Monica, CA. 

NATO’s Anti-Tactical Ballistic Missile Require- 
ments and Their Relationship to the Strategic De- 
fense Initiative. 

Interim rept. 

D. Rubenson, and J. Bonomo. Dec 87, 62p Rept no. 
RAND/R-3533-AF 

Contract F49620-86-C-0008 


The report attempts to structure the broad range of 
issues affecting the potential development of anti-tac- 
tical ballistic missile (ATBM) systems by evaluating the 
relationship among NATO’s potential needs for 
ATBMs, the technologies under development in the 
Strategic Defense Initiative (SDI) program, and the po- 
litical constraints in the Federal Republic of Germany 
(FRG), where ATBMs would be deployed. The authors 
conclude that planners attempting to improve NATO’s 
air defenses and those attempting to advance SDI re- 
search goals are faced with distinctly different prob- 
lems. Since NATO’s requirements have little connec- 
tion to SDI, an ATBM system intended to advance SDI 
goals must be based almost entirely on SDI objectives 
and could cause controversy in the FRG. Conversely, 
the limited systems of most interest to NATO stand 
outside the political debate. (JHD) 


006,335 
AD-A212 973/2/GAR PC A04/MF A01 
— En — Inc., pay oy MD. 

gorithm Development for leapons System 
Allocation. 
Final rept. Dec 87-May 89. 
G. L. Blankenship, and W. Bennett. 1 Jun 89, 60p 
AFOSR-TR-89-1255 
Contract F49620-88-C-0026 


While several SDI weapons systems can provide ade- 
quate defense in a one-on-one basis, a coordinated 
attack by several enemy missiles launched over a sub- 
stantial volume will be difficult to resist without an effi- 
cient command and control system for warfare coordi- 
nation. Our study of weapons allocation - coordination 
algorithms, is based on dynamical models for the mis- 
sile/decoy systems including noise effects and uncer- 
tainties in the model parameters. Performance of the 
weapons targeting system may be measured in terms 
of the expected number of targets eliminated in a given 
interval (phase of operations) or the expected time to 
eliminate all the targets in a given region. Scheduling 
weapons deployment is a problem of constrained opti- 
mal (weapons) and state variables. The selection of 
weapons deployment tactics is based on solution of a 
complex optimization problem. We have conducted an 
investigation of advanced modeling, stochastic con- 
trol, and scheduling methodologies for aspects of the 
SDI weapons allocation problem - several platforms 
with assets of different character defending against a 
diverse collection of targets. The models for such sce- 
narios lead to stochastic scheduling problems which 
can not be handled by conventional analytical meth- 
ods. We describe several different analytical ap- 
proaches which have the potential for synthesis of ef- 
fective engagement algorithms. Keywords: Weapons 
allocation; Stochastic sequencing; Scheduling index 
rules. (JHD) 


006,336 

DE89015183/GAR PC A06/MF A01 
Lawrence Livermore National Lab., CA. 

XRLSim model specifications and user interfaces. 
L. C. Ng, D. T. Gavel, R. M. Shectman, P. L. Sholl, 
and J. P. Woodruff. Apr 89, 101p UCID-21736 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


MILITARY SCIENCES 


Chemical, Biological, & Radiological Warfare 


Portions of this document are illegible in microfiche 
aaa Original copy available until stock is exhaust- 


The report summarizes our FY88 engineering develop- 
ment effort of XRLSim --- an Ada-based computer pro- 
gram developed to provide a realistic simulation of an 
x-ray laser weapon platform. XRLSim can be used to 
assess platform requirements in track handoff, target 
acquisition, tracking, and pointing as well as ——, 
ment time line. Development effort continues in FY89 
to enhance the model fidelity of the platform and to 
improve the performance of the tracking algorithms. 
Simulated targets available in XRLSim include mid- 
course reentry vehicles and orbiting satellites. At this 
time, the current version of XRLSim can only simulate 
a one-on-one engagement scenario. 8 refs., 26 figs. 
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DE89015649/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 
Recent ORNL (Oak Ri National Laboratory) im- 
vements to the HULL hydrocode system. 

. J. Burns. May 89, 41p ORNL/TM-10995 
Contract AC05-840R21400 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


Modifications to the HULL hydrocode system are de- 
scribed. The modifications concern the problem gener- 
ator of the system, KEEL. Revised algorithms for im- 
plementing combinatorial geometry, defining refer- 
ence geometries, material “packaging,” and restarting 
two- and three-dimensional calculations are described. 
The user input necessary to exercise the added/im- 
proved features is outlined and examples illustrating 
the revised capabilities are provided. 1 ref., 7 figs. 


Antisubmarine Warfare 
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AD-A213 139/9/GAR 
Naval Postgraduate School, Monterey, CA. 

Real Time image Enhancement during Underwater 
Recovery Operations. 

Master’s thesis. 

W. J. Partridge. Jun 89, 64p 


PC A04/MF A01 


The development of a menu-driven real-time image 
processing program to be used during underwater tor- 
pedo recovery operations is described. Included are 
an analysis of the images to be processed, a descrip- 
tion of the hardware and software tools available to 
solve the problem, the methodology used to select the 
most effective enhancement functions, and the results 
of a test of the program conducted in an underwater 
recovery environment. Appendices include a source 
code listing for the program and a User’s Manual 
which provides hardware setup instructions, a tutorial 
on the use of the program, and a quick reference list of 
the menu options available. Image enhancement, Con- 
(res) enhancement, Underwater recovery operations. 
es, 


Chemical, Biological, & Radiological 
Warfare 
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AD-A213 006/0/GAR PC A03/MF A01 
Defence Research Establishment Suffield, Ralston 
(Alberta). 

Recovery of Particle Size Distribution of Ultrafine 
Aerosols from Diffusional Decay Measurements. 
Final rept. Jan-Jun 89. 

E. C. Yee. Aug 89, 36p Rept no. DRES-SR-527 


An important aspect in the assessment of the hazard 
posed by the dissemination of chemical and biological 
warfare agents, including toxins, involves the charac- 
terization of the distribution of toxic material as a func- 
tion of the size of the toxic particles. Diffusion batteries 
are perhaps one of the best devices for the measure- 
ments of the size distribution of ultrafine aerosols with 
radii in the interval from 0.001 to 0.1 micrometer. This 


006,342 


presents-a-new procedure for reconstruction a 
submicron aerosol particle size distribution function 
(PSDF) from a finite number of noisy diffusion battery 
measurements. This ill-posed problem is solved by uti- 
lizing a maximum entropy approach to select, as the 
solution, that unique PSDF which maximizes the Shan- 
non-Jaynes entropy subject to the constraints im- 
posed by the given measurements. The utility of the 
method is demonstrated by a number of numerical ex- 
amples with both noise-free and noisy synthetic diffu- 
sion battery data. This new method is compared to two 
existing inversion procedures and is shown to have su- 
perior performance is almost all of the simulated data 
examples test. Canada. (AW) 
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AD-A213 136/5/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. 

Standard Organization for ing Abstract 
Interfaces for the SMMS (Secure Military Message 
System) Application. 

Interim rept. Feb-Jul 89. 

J. T. Quinn, A. R. Bull, and A. L. Evans. 20 Sep 89, 
20p Rept no. NRL-MR-6552 


One of the goals of NRL’s Secure Military Message 
System (SMMS) project is to demonstrate the feasibili- 
ty of applying advanced software engineering tech- 
niques to multi-level secure data base systems to pro- 
vide increased assurance and to simplify maintenance. 
To demonstrate these principles, software for a multi- 
level secure, fully-functional military message system 
is being designed and implemented. The project is pro- 
ducing a set of model procedures and documents that 
can be followed by designers and producers of other 
such systems. this document describes the format to 
be followed in documenting abstract interfaces of the 
software modules. An abstract interface is a software 
module interface that will remain unchanged even 
when details of the software implementation change; 
specifying such interfaces is a key to building easy-to- 
change software systems. The format described in this 
report is designed to serve the author who designs a 
module, the coder who implements it, designers of 
other modules that must make use of it, and reviewers 
who must approve its design. The format is also in- 
tended to aid reviewers in assessing whether a module 
satisfies its abstract interface specification, thus meet- 
ing its security requirements. It organizes the specifica- 
tions into a small number of concise, well-defined sec- 
tions, allowing readers who are searching for a particu- 
lar kind of information to know where to look. (RH) 
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AD-A213 329/6/GAR PC A03/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

Data Analysis Techniques for Effectiveness Eval- 
uation of Chemical Munitions. 

Final rept. 

T. P. Hindman. Dec 89, 16p Rept no. BRL-SP-80 


Effectiveness analysis was performed by BRL using 
computer -based modeling techniques to support 
operational testing of chemical munitions. To this end, 
the BRL standard methodology for unit level analysis, 
the Army Unit resiliency Analysis (AURA), was em- 
ployed. In concert with AURA, the BRL used the 
Chemical Research, Development and Engineering 
Center’s (CRDEC) Non-Uniform Simple Surface Evap- 
oration (NUSSE) chemical dissemination model. 
Inputs to NUSSE, describing the dissemination of 
BIGEYE, were extracted from field trial data collected 
at Dugway Proving Ground. A BRL graphics program 
called BIND was used to compare the area coverage 
and shape of the contamination pattern predicted by 
NUSSE to the results of the field trial. This comparison 
demonstrated that NUSSE produced a valid simulation 
of the chemical munition contamination pattern. This 
simulation was then used in AURA to model the impact 
on detailed targets. These data analysis techniques for 
the BIGEYE effectiveness evaluation have set a 
precedent in the area of chemical munition effective- 
ness modeling; and are widely in use throughout 
CONUS for many chemical weapon effectiveness 
problems. Keywords: Binary agents, Area-dosage 
plots, Chemical transport simulation. (AW) 
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Chemical V 
(OWG 
inal rept. Oct 88-Apr 89. 
J. F. Giuliani. 16 Oct 89, 12p Rept no. NRL-MR-6569 


The work described in this final 6.2 block funding 
report consists of three main objectives: 1) determina- 
tion of the most promising reegent coatings which 
show good selectivity, reproducibility and sensitivity to 
CW simulants; 2) devel it of a normalization _ 
cedure for applying coatings(s) to the OWG capillary 
glass substrate, and to determine their characteristics 
such as thickness, refractive index, and temperature 
dependence; 3) testing of the more promising coatings 
against live chemical warfare (CW) agents. Ki Ss: 
Optical waveguide sensors, Optical detectors, Rea- 
gent og characterization, Chemical agent detec- 
tors. (aw) 


Detection Using Optical Wave- 
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PBS0-122631/GAR PC A03/MF A01 


Foersvarets yoy oye Umea (Sweden). 


Identifiering av och Virus med DNA- 
Prober (identification of Bacteria and Viruses 
Using DNA Probes). 

L. Norlander, A. Macellaro, and |. Boelin. Sep 89, 
30p FOA-C-40267-4.4 

Text in Swedish; summary in English. 


The development of gene technology has resulted in 
enhanced possibilities to identify B-agents. One of the 
new methods is probe-based hybridization. The tech- 
ique can be used to detect organisms regardless of 
(i.e. bacteria, DNA- and RNA-viruses) and source. 
iological agents can be identified by the use of group- 
or species-specific probes, which bind to the comple- 
mentary DNA or RNA sequences. Recombinant orga- 
nisms might be identified by the use of a combination 
of such probes, one specific for the host organism, the 
other for the new property. Commercial products for 
non-radioactive labelling of probes have made the hy- 
bridization procedure an attractive alternative to rou- 
tine diagnostics. 


Logistics, Military Facilities, & 
Supplies 
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AD-A212 855/1/GAR PC A06/MF A01 
Army Tank-Automotive Command, Warren, MI. 

User’s Manual for the Ride Motion Simulator. 

Final rept. Sep 88-Aug 89. 

A. Reid. Aug 89, 119p Rept no. TACOM-TR- 
Availability: Document partially illegible. 


The report presents a complete user’s manual for the 
Ride Motion Simulator. The report details the system 
description, hazard controls, facility configuration and 
maintenance, standard operating procedures and pro- 
ficiency of operator’s criteria. This report contains the 
following information: A physical description of the 
simulator with emphasis upon the safety features; and 
A description of em operation including safety pro- 
cedures. The RMS is a four degree of freedom simula- 
OH oe of recreating the ride of any army vehicle. 
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AD-A212 926/0/GAR PC AO5S/MF Av1 
ee, | Engineering Research Lab. (Army), 


Champaign, IL. 

ARMSED (Army Multiple Watershed Storm Water 

and Sediment Runoff), a Runoff and Sediment 

Yield Model for Army Training Land Watershed 

oe Volume 2. Program Documentation. 
inal rept. 

R. E. Riggins, T. J. Ward, and W. Hodge. Aug 89, 

97p Rept no. CERL-ADP-N-89/12-VOL-2 

See also Volume 1, AD-A212 969. 


Army land managers and environmental planners must 
estimate runoff and sediment yield from small, un- 
gaged watersheds on Army training lands to assess 
the condition of the lands and to evaluate alternative 
erosion control plans. The U.S. Army Construction En- 
gineering Research Laboratory (USACERL) devel- 
oped the Army multiple watershed storm water and 
sediment runoff (ARMSED) simulation model, which is 
based on the MULTSED model and has been adapted 
for Army use. ARMSED is a single event, distributed, 
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deterministic simulation model that operates on MS- 
DOS compatible microcomputers with 512 K RAM. A 
10-megabyte hard disk is recommended. This coer 
provides guidance and documentation for ARMSED 
users. Volume | contains guidance for selecting and 
estimating the parameters and values needed as input 
for the model. Volume II describes the various subrou- 
tines of ARMSED and the modifications that have 
been made to arrive at the current version. As the user 
base for ARMSED expands, the model will be updated 
sown to incorporate new data and ideas. 
( 
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AD-A212 941/9/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 

DOD Warranties: Effective Administration Sys- 
tems Are Needed to Implement Warranties. 

Sep 89, 44p Rept no. GAO/NSIAD-89-57 

Report to the Secretary of Defense. 


In July 1987, the General Accounting Office reported 
on DOD's implementation of the warranty legislation. 
GAO concluded that DOD procurement activities gen- 
erally complied with the warranty laws by obtaining 
warranties for weapon systems with terms that were 
consistent with requirements in the laws. However, this 
report contained recommendations to address prob- 
lems identified. GAO recommended that DOD ensure 
that procurement activities (1) perform cost-effective- 
ness analyses of proposed warranties, (2) specify war- 
ranted performance requirements, (3) define the con- 
tractor’s redesign responsibilities, and (4) appropriate- 
ly mark warranted systems as warranted items. The 
objective of this present review of DOD’s progress was 
to examine the services’ systems for administering and 
evaluating warranties on fielded equipment. The work 
was performed primarily at three major DOD procure- 
ment activities: the Naval Sea Systems Command 
(NAVSEA), the Aeronautical Systems Division (ASD) 
of the Air Force — Command, and the Army 
Tank-Automotive mmand (TACOM). These pro- 
curement activities were selected because they 
manage large numbers of high visibility, high dollar 
weapon systems and components. (KR) 
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AD-A212 969/0/GAR PC A04/MF A01 
Construction Engineering Research Lab. (Army), 
Champaign, IL. 

ARMSED (Army Multiple Watershed Storm Water 
and Sediment Runoff), a Runoff and Sediment 
Yield Model for Army Training Land Watershed 
Management. Volume 1. Parameter Estimation 
Guide. 

Final rept. 

R. E. Riggins, T. J. Ward, and W. Hodge. Aug 89, 
72p Rept no. CERL-ADP-N-89/12-VOL-1 

See also Volume 2, AD-A212 926. 


Army land managers and environmental planners must 
estimate runoff and sediment yield from small, un- 
gaged watersheds on Army training lands to assess 
the condition of the lands and to evaluate alternative 
erosion control plans. The U.S. Army Construction En- 
gineering Research Laboratory (USACERL) devel- 
oped the Army multiple watershed storm water and 
sediment runoff (ARMSED) simulation model, which is 
based on the MULTSED model and has been adapted 
for Army use. ARMSED is a single event, distributed, 
deterministic simulation model that operates on MS- 
DOS compatible microcomputers with 512 K RAM. A 
10-megabyte hard disk is recommended. This report 
provides guidance and documentation for ARMSED 
users. This volume contains guidance for selecting 
and estimating the parameters and values needed as 
input for the model. Volume Ii describes the various 
subroutines of ARMSED and the modifications that 
have been made to arrive at the current version. As the 
user base for ARMSED expands, the model will be up- 
— and modified to incorporate new data and ideas. 
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AD-A212 970/8/GAR PC A03/MF A01 
Science Applications International Corp., O'Fallon, IL. 
Review of Interface Requirement Specification 
(Preliminary). 

Technical rept. 

15 Sep 89, 34p 

Contract F11624-88-D-0001 


The purpose of this Technical Report is to review the 
Interface Requirements Specification (Preliminary), 


CDRL A004-0 i r the gov- 
ernment by Evaluation Research Corporation. The re- 
sults are provided in the form of Data Item Discrepancy 
Worksheets as requested by the (CMOS) Program 
Office. Keywords: Data bases; Cargo; Cargo handling; 
Military transportation. 
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AD-A212 982/3/GAR PC AO6/MF A01 
RAND Corp., Santa Monica, CA. 

Variability in the Demands for Aircraft Spare Parts. 
Interim rept. 

G. B. Crawford. Jan 88, 102p Rept no. RAND/R- 
3318-AF 

Contract F49620-86-C-0008 


Mathematical models of the logistics system are used 
to determine spares requirements and play an impor- 
tant role in evaluating logistics policies. The kernel of 
many, if not most, of these models is the modeling of 
the failure process and the resulting series of random 
demands on supply and maintenance. This report de- 
scribes the assumptions of these models, and quanti- 
fies ways in which the behavior of the data differs from 
the assumptions of the models. The differences are 
pervasive and important. In addition , an examination 
of the number of parts in the repair pipeline over time 
reveals even more variability than does the number of 
demands over time. These observations have two im- 
portant consequences: (1) excessive demand variabili- 
ty substantially reduces the confidence we can put in 
our requirements and capability assessment models; 
and (2) highly variable repair pipelines with means 
larger than assumed by requirements models have a 
damaging effect on aircraft availability and wartime 
readiness. Depot policies, decisions, and goals should 
be aimed at reducing these pipelines and increasing 
aircraft availability and wartime readiness. Keywords: 
Military supplies; Aircraft maintenance; F-15 aircraft; F- 
16 Aircraft; C-5 Aircraft; Author. (KR) 
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AD-A213 008/6/GAR 

Oak Ridge National Lab., TN. 
Economic Benefit of Coal Utilization/Conversion 
at Air Force Bases: Screening Study. 

J. F. Thomas, F. P. Griffin, and J. M. Young. Aug 89, 
137p Rept no. ORNL-TM-11113 

Contract DE-AC05-840R21400 


In support of the Air Force Coal Utilization/Conversion 
Program, ORNL has reviewed data pertaining to oil- 
and gas-fired central heating plants at Air Force instal- 
lations in the contiguous 48 states and Alaska. The ob- 
jective of this review is to develop a list of the 15 to 20 
sites best suited for coal use. The economics of coal 
utilization favor large-capacity systems and high load 
factors; facilities that are large fuel users are generally 
better candidates for coal use than those using less 
fuel. Heating plants were screened for annual fuel use, 
and those consuming an average of 30 MBtu/h were 
given further consideration. This initial list identified 
heating plants at 24 Air Force installations that met this 
fuel use criterion. Economic analysis of possible coal 
utilization projects was used as a tool to identify where 
coal potentially is the most and least attractive. Based 
on this economic analysis and consideration of fuel 
and electric use and prices, eight Air Force sites were 
eliminated from further consideration. Oil- and gas- 
fired heating plants at 16 Air Force bases are recom- 
mended for further consideration for coal utilization 
projects. The information in this report will assist closer 
examination of heat plants to develop a priority order 
of sites considered for coal utilization projects. Key- 
words: Life cycle cost analysis. (KR) 


PC A07/MF A01 


006,351 

AD-A213 059/9/GAR PC A03/MF A01 
Air Force Occupational and Environmental Health 
Lab., Brooks AFB, TX. 

Compliance Testing of Consumat Silver Recilama- 
tion Incinerator Number 4, Offutt Air Force Base, 
Nebraska. 

Final rept. 

P. T. Scott. Jul 89, 43p Rept no. USAFOEHL-89- 
054EQ0146GEF 


At the request of HQ SAC/SGPB compliance testing 
Consume at Silver Reclamation Incinerator No. 4 (par- 
ticulate emissions) was accomplished 26-28 Jan 89. 
Visible emissions were evaluated by the Nebraska De- 
partment of Environmental Control on-site observer. 
Results indicate the incinerator met the standard for 
visible emissions. The survey was to determine compli- 





ance with the emission standards as defined under 
Nebraska Air Pollution Control Rules and Regulations. 
Results indicate the incinerator met particulate stand- 
ards. Keywords: Compliance testing; Stack sampling; 
Stack emissions; Offutt; Particulates; Silver; Source 
emission testing; Air pollution. (KT) 
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AD-A213 117/5/GAR PC —— A0i 
Logistics Management Inst., Bethesda, M 

Battle Damage Repair of Tactical nll An As- 
sessment. 
Final rept. 
D. W. Srull, E. D. Simms, and R. A. Schaible. Aug 89, 
97p Rept no. LMI-RE801R1 
Contract MDA903-85-C-0139 


In this report we describe our —- and conclusions 
on the U.S. capability to repair battle damaged equip- 
ment in the Air Force, Navy and Army. We focus on the 
tactical fighter aircraft in the Air Force and Navy and 
—_ combat vehicles and helicopters in the Army. 

attle Damage Assessment and Repair (BDAR) pro- 
grams in each Service for research and development, 
advanced technol and logistics support are criti- 
cally analyzed. Finally, we make recommendations for 
OSD on how the Defense Departments’s BDAR capa- 
bility can be enhanced and how OSD can better 
manage the overall DoD BDAR program. Keywords: 
Battle damage; Military operations; Battle damage as- 
rie and repair; Aircraft battle damage repair. 
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AD-A213 133/2/GAR PC A04/MF A01 
Battelle Columbus Labs., OH. 

Review of Literature on Waste Solidification/Sta- 
bilization with Emphasis on Metal-Bearing Wastes. 
Final rept. Sep 88-May 89. 

S. Clark, T. Greathouse, and J. Means. Aug 89, 53p 
NCEL-CR-89.015 

Contract DAAL03-86-D-0001 


Heavy metal contamination is the second most 
common contaminant minant at past Naval disposal 
sites. Various solidification/stabilization processes are 
available to make waste nonhazardous. Their effec- 
tiveness depends on the type, combination, and con- 
centration of contaminants in the waste. Hazardous 
waste, Inorganic wastes, Chemical fixation stabiliza- 
tion, Solidification, Heavy metals. (jes) 
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AD-A213 149/8/GAR PC A05/MF A01 
Air Force Occupational and Environmental Health 
Lab., Brooks AFB, TX. 

Hazardous Waste Technical Assistance Survey 
Moody Air Force Base Georgia. 

Final rept. 18 Jul-28 Jul 88. 

N. S. Hedgecock. May 89, 80p Rept no. USAFOEHL- 
89-042EQ0133EHB 


At the request of 347 Medical Group/SG, the AFOEHL 
conducted a hazardous waste technical assistance 
survey at Moody AFB (MAFB) from 18 to 28 July 1988. 
The scope of this survey was to address hazardous 
waste management practices, establish a waste sam- 
pling strategy, and explore opportunities for hazardous 
waste minimization. The survey team performed a 
shop-by-shop evaluation of chemical waste manage- 
ment practices as well as met with hazardous waste 
managers and engineers to discuss the hazardous 
waste program. The results of our survey showed that 
MAFB needs to formalize the hazardous waste man- 
agement program. Some recommendations include: 
(1) The base needs to develop a waste analysis plan. 
(2) The transportation of wastes from shops to DRMO 
should be streamlined. (3) The Auto Hobby Shop and 
347 CES Paint Shop waste paint storage areas should 
be classified as satellite accumulation sites. (4) The 
Auto Hobby Shop should consider using Simple Green 
Soap and Safety Kleen degreaser rather than aircraft 
soap and PD-680. Keywords: Pollution abatement; 
Waste management; Waste reduction; Waste minimi- 
zation; Hazardous waste; Moody AFB GA. (KT) 
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AD-A213 181/1/GAR PC A06/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Geotechnical Lab. 
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Condition Survey Report Robins Air Force Base, 


Georgia. 

Final rept. 9-15 Nov 88. 

R. A. Bentsen, and D. D. Mathews. Sep 89, 120p 
Rept no. WES/MP/GL-89-19 

Contract MIPR-FQ285381721086 


A pavement condition survey was performed at Robins 
Air Force Base, Georgia, iri November 1988 for the 
pu of determining the pavement condition index 
of airfield pavement features and for amending the 
PAVER pavement management system data base cre- 
ated in 1979. Keywords: Airfield pavement, Pavement 
condition, Pavement condition index, Army corps of 
engineers. (sdw) 
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AD-A213 235/5/GAR PC A03/MF A01 
Navy Personnel Research and Development Center, 
San Diego, CA. 

Forecasting PCS —_ Change of Station) 
ORT Moves: Using Tree Classifications. 

Technical note, Oct 87-May 88. 

R. M. Holmes, and C. Pabiniak. Aug 89, 37p Rept 
no. NPRDC-TN-89-29 


This report describes a simple, objective method to 
produce Permanent Change of Station (PCS) move 
forecasts for use in budget and execu- 
tion. The forecasts assume that current PCS move 
policies will remain in effect throughout a 3 year fore- 
cast horizon. The forecasts are produced using a tech- 
nique called tree classification, which stratifies Officer 
and Enlisted members into groups based on their Pro- 
jected Rotation Date and Accounting Category Code. 
Each group’s move behavior is projected separately, 
then combined to produce aggregate forecasts. Tree 
classification is used in this report to develop PCS 
move forecasts for FY89, FY90, and FY91 based on 
FY88 actual move behavior. The move ns are 
feamors at se detail poem to develop the 
ilitary Personnel, Navy budget to monitor budget 
execution. Forecasts are produced for Officer/Eniist- 
ed, month, detailing branch, and move type (Oper- 
ational, Rotational, and Training. The method and fore- 
casts are useful for a variety of reasons. The forecasts 
are based on simple, known assumptions and provide 
an objective estimate of future PCS moves. Thus, 
these forecasts can be used as a starting point for 
what-if analyses, since these forecasts assume no 
changes in current PCS policies. Finally, the projec- 
tions can be used as a baseline for comparison to de- 
tailer-specified move requirements. (KR) 
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AD-A213 257/9/GAR PC A06/MF A01 
Human Engineering Lab., Aberdeen Proving Ground, 


MD. 
Annotated ee on Tactical Map Display 


Final rep 
J. K. Schimnidt. Aug 89, 120p Rept no. HEL-TN-9-89 


An annotated bibliography on tactical military symbolo- 
gy is provided with corresponding documentation to 
enhance its use as a reference. The present work is an 
effort to bring together a rather disparate literature 
base connected with the portrayal of tactical informa- 
tion on anything from a conventional paper map to an 
advanced digital map. In addition, pertinent research 
references concerning ific information encoding 
techniques are included. Each of the 210 citations pre- 
sented from the literature contain reference informa- 
tion and an abstract or summary. All listings are in- 
dexed by author and subject. Keywords: Map symbolo- 
gy; Tactical symbology; Tactical situation display; Map 
display. (JHD) 


006,358 
AD-A213 261/1/GAR 
ETA Me er ge , Montgomery, AL. 


PC A04/MF A01 


Preparation Guide. Cargo 
Movement Operations System (CMOS). 
Technical rept. 
22 Sep 89, 75p 
Contract F11624-88-D-002 


This product provides site preparation Lg em to 
base-level Cargo Movement Operations System 
(CMOS) managers. It is intended to assist them in per- 
forming the site survey and prepare a Program Support 
Agreement (PSA). The PSA contains the support re- 
quired to implement CMOS and the concurrences from 
Base Civil Engineers and the base comm squadron 
that they will support the requirements stated in the 
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AD-A213 281/9/GAR PC A06/MF A01 
RAND Corp., Santa Monica, CA. 
New View of Weapon System Reliability and Main- 


tainability. 

Interim rept. 

J. R. Gebman, D. W. Mciver, and H. L. Shulman. Jan 
89, 108p Rept no. RAND/R-3604/2-AF 

Contract F49620-86-C-0008 


See also Executive Summary, AD-A213 282. 


This report presents a new approach for evaluating 
weapon system reliability and maintainability (R&M). 
To strengthen the support process, 

lowing recommendations: (1) debrief pi 

cations of faults, (2) track aeeeaets of 

equipment serial number, (3) share information about 
fault symptoms across maintenance levels (flight line 
to shop to depot), and (4) establish a special program 
to repair problem units or components. In addition to 
came achatmantas to he prods teprovement too” 

some a to —, 

ess and the process. K improvement proc 
Maintainability, Weapon systems; “oA Paolo 
Maintenance; Repair. (jes) 
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AD-A213 282/7/GAR PC A03/MF A01 
RAND Corp., Santa Monica, CA. 
New View of Weapon System Reliability and Main- 
= Executive Summary. 

erim ri 
J. R. Gebman, D. W. Mciver, and H. L. Shulman. Jan 
89, 27p Rept no. RAND/R-3604/1-AF 
Contract F49620-86-C-0008 
Executive Summary to AD-A213 281. 


This ral ron the report is summarizes integrate 
pen resu alba ‘Methods and Strategies 

leapon System Reliability and Maintain- 
ability? pro tone yer within RAND’s Project AIR FORCE 


pws ey eye Program. This project, 

sored by the Air Force Special Assistant for Pot hel 

and Maintainability, examined tactical aircraft pom 
systems. The Air orce Assistant for on pee 
and Maintainability and RAND Corporation ~* 
developed the research plan that called for RAND to 
develop methods and strat for impri a he 

system reliability and maintainability (REM). eywords: 
Reliability; Maintainability; Weapon systems; Faults; 
Avionics; Maintenance; Repair. (JES) 
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AD-A213 283/5/GAR 
RAND Corp., Santa Monica, CA. 
Generalizations of Palm’s Theorem and Dyna-ME- 
Pe caper Demand and Pipeline Variability. 

lerim rep 
. J. Cartillo. Jan 89, 28p Rept no. RAND/R-3698- 


Combest F49620-86-C-0008 


Palm’s theorem is a useful tool in modeli 

problems in logistics models such as Mi mle ana and 
Mod-METRIC. However, to fit its limited domain of ap- 
plicability, time-dependent customer arrival rates have 
been approximated by the required constant rates, 
which results in a possible loss of accuracy. This report 
reviews the extension of Palm’s theorem for time-de- 
pendent arrival rates and service distributions under 
Poisson input, and it provides further extensions to 
compound Poisson input. The extensions make it pos- 
sible to model processes in which the number either of 
demands or of customers in service has variance-to- 
mean ratios greater than or equal to unity. The report 
introduces the nonhomogeneous Poisson queue with 


PC A03/MF A01 


Palim’s Theorem to noni i input. 
The author shows that le results hold for 
compound Poisson input. He then relates these results 
to two-echelon repair systems. Finally, he covers vari- 
ous initial conditions of the bere oag system. Key- 
words: Logistics; Inventory; Models; Poisson density 
functions; Distribution functions; Poisson equation; 
Repair; Queueing theory. (JHD) 
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AD-A213 302/3/GAR PC A03/MF A01 
Anacapa Sciences, Inc., Fort Rucker, AL 


February 1,1990 147 
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Basic I and Ti in Analysis 
Counce (MNTAC) Videodiocs. on 


interim rept. Oct 86-Oct 88. 

D. J. Terrell, and C. O. Miles. Aug 89, 18p ASI690- 
313-88, ARI-RN-89-42 

Contract MDA903-87-C-0523 


To address deficiencies in low-altitude navigation 
training, the map interpretation and terrain analysis 
course (MITAC) was upgraded to a computer-based 
training format. This report describes the production, 
post-production, and duplication of a set of videodiscs 
to store the course content. An outline of the videodisc 
content and brief description of research and develop- 
ment plans for the Basic MITAC are presented. Key- 
words: Aviation; Geographic orientation; Terrain analy- 
sis; Navigation; Map interpretation; Computer based 
training; Part task training; Videodisc. (JHD) 
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AD-A213 309/8/GAR PC A03/MF A01 
David W. Taylor Naval Ship Research and Develop- 
ment Center, Bethesda, MD. Ship Hydromechanics 


Dept. 
Athena Research Ship System-A Decade-Pius of 
Service. 


Departmental rept. 
J. A. Heffner. Aug 89, 26p Rept no. DTRC/SHD- 
1263-02 


This report has been prepared to document the per- 
formance of the ATHENA Research Ship System over 
a decade-pius of service. The charter for the System 
was basically stated by Rear Admiral Robert Geiger, 
the Chief of Naval Research, on the occasion of the 
dedication of the USS CHEHALIS as the research 
vessel ATHENA. Admiral Geiger’s statement essen- 
tially provides the unifying theme to what must appear 
to outside observers as a somewhat random series of 
tests conducted on a discarded class of Navy ships, 
the Patrol Gunboats. It is hoped that this report will 
serve to establish the underlying order that actually 
exists, reinforce the importance of hands-on testing in 
the development of Navy Systems and alert potential 
System users to the flexibility and versatility of the 
ATHENA Research Ship System. Keywords: Patrol 
craft, Research ships, — support, Gun boats, 
Naval vessels (support). (SDW) 
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AD-A213 381/7/GAR PC A03/MF A01 
c/a) National Lab., IL. Environmental Research 


Enhanced Preliminary Assessment Report: Bever- 
— Housing Units, Beverly, Massachusetts. 
inal rept. 

Sep 89, 26p CETHA-BC-CR-89259 

Contract W-31-109-eng-38 


Argonne National Laboratory has conducted an en- 
hanced preliminary assessment of the Army housing 
property located in Beverly, MA. The objectives of this 
assessment include identifying and characterizing all 
environmentally significant operations, identifying 
areas of environmental contamination that may require 
immediate remedial actions, identifying other actions 
which may be necessary to resolve all identified envi- 
ronmental problems, and identifying other environ- 
mental concerns that may present impediments to the 
expeditious of this property. The Beverly housing facili- 
ty does not represent any imminent or substantial 
threat to human health or the environment and, conse- 
quently, no immediate remedial actions are necessary. 
Although originally constructed in 1958 as part of the 
Nike missile antiaircraft defense network, this area has 
always been used solely for housing military person- 
nel, and no missile-related wastes were ever delivered 
to or managed at this property. No problem associated 
with collection and disposal of — for the facility 
was reported. No sewerage problems were identified. 
Water-pipe insulation inside the housing units may 
contain asbestos. However, the insulation is in excel- 
lent condition and does not need to be removed. No 
adverse environmental impacts have been identified 
and no additional investigations are warranted. No ac- 
ara te recommended prior to excessing this proper- 
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AD-A213 382/5/GAR PC A03/MF A01 
a National Lab., IL. Environmental Research 
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Enhanced Preliminary Assessment Report: Tops- 
field Army Housing Units, Topsfield, Massachu- 
setts. 


Final rept. 
Sep 89, 28p CETHA-BC-CR-89260 
Contract W-31-109-eng-38 


Argonne National Laboratory has conducted an en- 
hanced preliminary assessment of the Army housing 
property located in Topsfield, MA. The objectives of 
this assessment include identifying and characterizing 
all ‘environmentally significant operations, identifying 
areas of environmental contamination that may require 
immediate remedial actions, identifying other actions 
which os | be necessary to resolve all identified envi- 
ronmental problems, and identifying other environ- 
mental concerns that may present impedients to the 
expeditious sale of this property. The Topsfield hous- 
ing facility was built in 1958, originally as part of a Nike 
missile antiaircraft defense battery, and consists of 16 
houses. Although the area was part of the missile bat- 
tery, it has always been used solely for the housing of 
military personnel. Industrial activities have never oc- 
curred on-site. No problem associated with the collec- 
tion and disposal of solid wastes for the facility was 
reported. The following actions are recommended 
prior to release of this property: a) Visually inspect the 
remaining units to determine the possible presence 
and condition of asbestos-containing water pipe insu- 
lation materials and remediate any problems found. b) 
Remove the abandoned oil tanks near the leach field 
and dispose of them in an acceptable manner. The 
recommendations assume this property will most likely 
continue to be used for residential housing. (KT) 


006,366 
AD-A213 383/3/GAR PC A03/MF A01 


Argonne National Lab., IL. Environmental Research 
Div 


Enhanced Preliminary Assessment Report: Bur- 
lington Army Housing Units, Burlington, Massa- 
chusetts. 

Final rept. 

Sep 89, 28p CETHA-BC-CR-89256 

Contract W-31-109-eng-38 


Argonne National Laboratory has conducted an en- 
hanced preliminary assessment of the Army housing 
property located in Burlington, MA. The objectives of 
this assessment include identifying and characterizing 
all environmentally —— operations, identifying 
areas of environmental contamination that may require 
immediate remedial actions, identifying other actions 
which may be necessary to resolve all identified envi- 
ronmental concerns that may present impediments to 
be expeditious sale of this property. There are no immi- 
nent or substantial threats to human health or the envi- 
ronment at the Burlington housing area and therefore 
no need for immediate remedial action. Some environ- 
mental concerns, however, have been identified. The 
foliowing action is recommended prior to release of 
this property: Sample soils in the area of the former 
sewage-treatment facility to determine the possible 
presence of hazardous constituents. The recommen- 
dation is based on the assumption that this property 
will most likely continue to be used for residential 
housing. (KT) 
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AD-A213 384/1/GAR PC AQ3/MF A01 

ge National Lab., IL. Environmental Research 
IV. 


Enhanced Preliminary Assessment Report: Swan- 
sea Army Housing Units, Swansea, Massachusetts. 
Final rept. 

Sep 89, 30p CETHA-BC-CR-89257 

Contract W-31-109-eng-38 


Argonne National Laboratory has conducted an en- 
hanced preliminary assessment of the Army housing 
property located in Swansea, MA. The objectives of 
this assessment include identifying and characterizing 
all environmentally significant operations, identifying 
areas of environmental contamination that may require 
immediate remedial actions, identifying other actions 
which may be necessary to resolve all identified envi- 
ronmental problems, and identifying other environ- 
mental concerns that may present impediments to the 
expeditious sale of this property. The Swansea hous- 
ing facility presents no imminent or substantial threat 
to human health or the environment. There is no evi- 
dence to suggest that hazardous or toxic constituents 
have ever been released from this property. No imme- 
diate remedial actions, therefore, are warranted for the 
site. Nevertheless, two environmental impacts at this 


property have been identified, and these warrant some 
ultimate remedial action. A concern involves the un- 
derground heating-oil tanks at each housing unit on 
the property. Although there is no documentatian re- 
porting a failure or suspected leak in any of these 
tanks, real property records indicate they are more 
than 30 years old and there is no record of them being 
covered with cathodic protection or protective coat- 
ings when they were installed. An additional concern is 
the malfunctioning sewage-treatment system at Swan- 
sea. The system represents a continuing potential for 
environmental impact and an impediment to the expe- 
ditious excessing of this property. The recommenda- 
tions assume that the property will most likely continue 
to be used for residential housing. (kt) 
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AD-A213 385/8/GAR PC A03/MF A01 
Argonne National Lab., IL. Environmental Research 


Div. 
Enhanced Preliminary Assessment Report: Ran- 
— Army Housing Units, Randolph, Massachu- 
se’ 


Final rept. 
Sep 89, rie CETHA-BC-CR-89258 
Contract W-31-109-eng-38 


Argonne National laboratory has conducted an en- 
hanced preliminary assessment of the Army housing 
property located in Randolph, MA. The objectives of 
this assessment inciude identifying and characterizing 
all environmentally significant operations, identifying 
areas of environmental contamination that may require 
immediate remedial actions, identifying other actions 
which may be necessary to resolve all identified envi- 
ronmental problems, and identifying other environ- 
mental concerns that may present impediments to the 
expeditious sale of this property. The Randolph hous- 
ing units do not present an imminent or substantial 
threat to human health or the environment. There is no 
evidence to suggest that hazardous or toxic constitu- 
ents have ever been released from this property. No 
immediate remedial actions are warranted for the site. 
Despite their repeated malfunctions prior to 1976, the 
individual septic systems in use until that time have not 
received hazardous or toxic constituents and are not 
expected to have caused long-term adverse environ- 
mental impacts. Therefore, despite the proximity of 
some of the housing area’s former leach fields to 
Great Pond, one of the public water supply sources for 
Randolph, Mass., no further investigations or remedi- 
ations of the leach fields are warranted. No further in- 
vestigative or remedial actions are necessary at this 
property prior to its release. This conciusion is based 
on the assumption that the property will most likely 
continue to be used for residential housing. (KT) 
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AD-A213 386/6/GAR PC A03/MF A01 

— National Lab., IL. Environmental Research 
IV. 

Enhanced Preliminary Assessment Report: Bed- 

ford Army Housing Units, Bedford, Massachusetts. 

Final rept. 

Sep 89, 27p CETHA-BC-CR-89264 

Contract W-31-109-eng-38 


Argonne National Laboratory has conducted an en- 
hanced preliminary assessment of the Army housing 
property located in Bedford, MA. The objectives of this 
assessment include identifying and characterizing all 
environmentally significant operations, identifying 
areas of environmental contamination that may require 
immediate remedial actions, identifying other action 
which may be necessary to resolve all identified envi- 
ronmental problems, and identifying other environ- 
mental concerns that may present impediments to the 
expeditious sale of this property. The Bedford housing 
facility located in Bedford, Mass., presents no immi- 
nent or substantial threat to human health or the envi- 
ronment. No immediate remedial actions are warrant- 
ed at the site. Although originally developed as a hous- 
ing area associated with a Nike missile battery, this 
area has always been exclusively used for housing 
military personnel, and no missile-related wastes have 
been delivered to or managed at this property. Al- 
though no adverse impacts from housing operations 
have been identified for Bedford, one action is recom- 
mended prior to release of this property: Visually in- 
spect the interiors of the remainder of the units to de- 
termine the possible presence and condition of asbes- 
tos-containing water pipe insulation and remediate any 
problems found. The recommendation assumes this 





ey will most likely continue to be used for resi- 
dential housing. (kt) 
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AD-A213 387/4/GAR 
—_ National Lab., 


Enhanced eee Se 
Army Housing Units, 

Final rept. 

Sep 89, 26p CETHA-BC-CR-89263 
Contract W-31-109-eng-38 


Argonne National Laboratory has conducted an en- 
hanced preliminary assessment of the Army housing 
property located in Nahant, MA. The ohjeches of this 
assessment include identifying and characterizing all 
environmentally significant operations, identifying 
areas of environmental contamination that may require 
immediate remedial actions, identifying other actions 
which - be necessary to resolve all identified envi- 
ronmental problems, and identifying other environ- 
mental concerns that may present impediments to the 
expeditious sale of this property. The Nahant housing 
facility located in Nahant, Mass., presents no imminent 
tantial threat to human health or the environ- 
ment. No immediate remedial actions are warranted 
for the site. Past and present use of this property has 
eer been to a housing units for military 
mene and no quantities of wastes have 
generated or Gugaeed of on-site. No adverse im- 
anaes coe housing operations have been identified. 
the facility was originally developed as part of the Nike 
missile battery located in Nahant, Mass., but no mis- 
sile-related wastes were delivered to or managed at 
this site. Concerns exist, however, about the under- 
ground heating-oil tanks at each housing unit on the 
pr . The recommendations assume this property 
will most likely continue to be used for residential 
housing. (kt) 
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AD-A213 388/2/GAR 
—— National Lab., IL. Environmental Research 


| Preliminary Assessment Report: Wake- 
— Housing Units, Wakefield, Massachu- 
se 

Final rept. 

Sep 89, 25p CETHA-BC-CR-89262 

Contract W-31-109-eng-38 


Argonne National Laboratory has conducted an en- 
hanced preliminary assessment of the Army housing 
property located in Wakefield, MA. The objective of 
this assessment include identifying and characterizing 
all environmentally 3 pomanae operations, identifying 
areas of environmental contamination that may require 
immediate remedial actions, identifying other actions 
which = be necessary to resolve all identified envi- 
ronmental problems, and identifying other environ- 
mental concerns that may present impediments to the 
expeditious sale of this property. The Wakefield hous- 
ing area presents no imminent or substantial threat to 
human health or the environment. There is no evi- 
dence to it that hazardous or toxic constituents 
have been released during site investigation none was 
identified. This pro; was originally developed in 
conjunction with a Nike missile antiaircraft battery lo- 
cated in Wakefield, Mass. However, no wastes associ- 
ated with the operation and maintenance of the mis- 
sile-launch and tracking systems have ever been deliv- 
ered to or managed at this housing property. Based on 
a review of both historical and current practices at the 
property, the Wakefield housing area is therefore con- 
sidered to pose minimal threat to human health or the 
environment. No immediate remedial actions are war- 
ranted for this site. This conclusion is based on the 
assumption that this property will most likely continue 
to be used for residential housing. (KT) 
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_ National Lab., 
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IL. Environmental Research 


Enhanced no Unite Fh Assessment Report: Hull 
a Housing Uni lull, Massachusetts. 
inal rept. 
Sep 89, 31p CETHA-BC-CR-89261 
Contract W-31-109-eng-38 


Argonne National Laboratory has conducted an en- 
hanced preliminary assessment of the Army housing 
property located in Hull, MA. The objectives of this as- 
sessment include identifying and characterizing all en- 
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vironmentally significant operations, identifying areas 
of environmental contamination that may require im- 
mediate remedial actions, pee ge Po net other — 


pete ons os os 

ron problems, and identifying other pret wend 
mental concerns that may present impediments to the 
expeditious sale of this property. The Hull housing fa- 
cility located in Hull, Mass., presents no imminent or 
substantial threat to human health of the environment. 
Originally deve as a housing area associated 
with a Nike missile battery located in Hull, Mass., the 
property inherited no wastes associated with the oper- 
ation and maintenance of the missile-launch and track- 
ing systems. No evidence that hazardous or 
toxic constituents have ever released from this 
property. No immediate remedial actions are therefore 
warranted for the site. (KT) 
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PB90-116658/GAR PC A05/MF A01 
Department of Defense, Washington, DC. 

List of Approved Recurring Information Require- 


Listing rept. 
P. Rasco-Harrison. 31 Jul 89, 98p DOD-7750.5-L 
Supersedes PB89-142541. 


The Manual identifies Department of Defense a 

interagency hae wage I requirements approved by the 

General inistration, and DoD public-use 

reports approved by the Office of Management and 
t. 
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PB90-116864/GAR PC A03/MF A01 
Defense Logistics Services Center, Battle Creek, MI. 
Defense Integrated Data System (DIDS) Proce- 
— — Volume 14. Reports and Statistics. 
Apr 89, 13p DOD-4100.39-M-VOL-14-1 

Change 1 to report dated Jan 89, PB89-148787. 


The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics management informa- 
tion. Procedures address major logistics areas such as 
Supply Management, Item Identification, Interc! 
ability and Substitutability, and Standardization. Also 
included is general and administrative information. The 
manual consists of sixteen volumes. Volumes are 
available separately. Volume 14 contains repetitive re- 
ports that are derived from the Federal Catalog 
System and produced by DLSC for external use. The 
Basic ea supplements DoD 4100.39-M Volume 14, 
— Edition, and will be superseded by revision of the 
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PB90-116872/GAR PC A02/MF A01 
Defense Logistics Services Center, Battle Creek, Ml. 
Defense Integrated Data System (DIDS) Proce- 
dures Manual. Volume 1. General and Administra- 
tive Information. here 3. 

Apr 89, 8p DOD-4100.39-M-VOL-1-3 

Change 3 to report dated Jul 88, PB89-121933. 


The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics management informa- 
tion. Procedures address major logistics areas such as 
Supply Management, Item n identi ication, Interc 

ability and Substitutability, and Standardization. Also 
included is general and administrative information. The 
manual consists of sixteen volumes. Volumes are 
available itely. Volume 1 covers the introduction, 
responsibilities, concepts and principles, change pro- 
cedures, reimbursements, table of contents and alpha- 
betic index for the total manual. The publication sup- 
plements DoD 4100.39-M Volume 1, Basic Edition, 
and will be superseded by revision of the Basic. 
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PB90-116898/GAR PC A03/MF A01 
Defense Logistics Services Center, Battle Creek, Ml. 
Defense Integrated Data System (DIDS) Proce- 
dures Manual. Volume 15. Publications. Change 3. 
Oct 89, 40p DOD-4100.39-M-VOL-15-3 

Change 3 to report dated Jul 88, PB89-122048. 


The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics management informa- 
tion. Procedures address major logistics areas such as 
Supply Management, Item Identification, Interchange- 
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ability and Substitutability, and Standardization. Also 
included is general and administrative information. The 
manual consists of sixteen volumes. Volumes are 
available separately. Volume 15 provides the user with 
information relative to DIDS publications: what they 
eee 
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PB90-116906/GAR PC A02/MF A01 

Defense a ged Center, — ——- Mi. 
Defense Integrated Data System Proce- 

dures Manual. Volume 1. General : ae Adee 

tive Information. Change 4. 

Jul 89, 9p DOD-4100.39-M-VOL-1-4 

Change 4 to report dated Jul 88, PB89-121933. 


The manual provides operating procedures for proc- 
eating venauttons ta ecppant of Oe Federal Catalog 
System and outlines logistics management informa- 
tion. Procedures address ys sae on areas such as 
Supply Management, Item | tion, toy 
ability and Substitutability, and Standardization 
included is general and administrative information. The 
manual consists of sixteen volumes. Volumes are 
available ——— Volume 1 covers the ae 
ities, concepts and principles, 

lures, pot table of contents ae 
betic index for the total manual. The publication sup- 
plements DoD 4100.39-M Volume 1, Basic Edition, 
and will be superseded by revision of the Basic. 


006,378 

PB90-116914/GAR PC A02/MF A01 
Defense ye rm Services Center, Battle Creek, MI. 
Defense Integrated Data (DIDS) Proce- 
dures Manual. Volume 2. Mu Application Pro- 
cedures. Change 3. 

Jul 89, 9p DOD-4100.39-M-VOL-2-3 

Change 3 to report dated Oct 88, PB89-139307. 


The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics management informa- 
tion. Procedures address maior | ics areas such as 
Supply M: it, Item identification, Inter: 

ability and Substitutability, and Standardization. Also 
included is general and administrative information. The 
manual consists of sixteen volumes. Volumes are 
available separately. Volume 2 outlines the 

for FSC classes assigned for integrated management, 
transmittal of data to and from DLSC, processing secu- 
rity classified catalog data, DIDS problems reporting 
and simplified file maintenance. The publication sup- 
plements DoD 4100.39-M Volume 2, Basic Edition, 
and will be superseded by revision of the Basic. 


006,379 

PB90-116922/GAR PC A02/MF A01 
Defense Logistics Services Center, Battle Creek, MI. 
Defense Integrated Data a (DIDS) Proce- 
dures Manual. — 2. Multiple Application Pro- 


Oct 89, 6p DOD-4100.39-M-VOL-2-4 
Change 4 to report dated Oct 88, PB89-139307. 


The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics management informa- 
tion. Procedures address maior logistics areas such as 
Supply Management, Item Identification, Interc 
ability and Substitutability, and Standardization. Also 
included is general and administrative information. The 
manual consists of sixteen volumes. Volumes are 
available separately. Volume 2 outlines the procedures 
for FSC classes assigned for mr Oy management, 
= of ptarny to and from DLSC. Processing se- 
curity classified catalog data, DIDS problems reporting 
and simplified file maintenance. The publication sup- 
plements DoD 4100.39-M Volume 2, Basic Edition, 
and will be superseded by revision of the Basic. 


006,380 
PB90-120551/GAR PC A03/MF A01 
Office of the Assistant Secretary of Defense (Force 
pe gene and Personnel), Washington, DC. 
Senior Reserve Officers’ Training Corps Pro- 
rams. 
irective. 
S. Deutermann. 17 Apr 85, 15p DOD-D-1215.8 


The Directive reissues DoD Directive 1215.8, February 
8, 1982, and updates policy, responsibilities, and pro- 
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cedures for conducting and administering the Senior 
Reserve Officers’ Training Corps (ROTC) programs. 


006,381 

PB90-120569/GAR PC A03/MF A01 
Assistant Secretary of Defense (Reserve Affairs), 
Washington, DC. 

Uniform Reserve, Training and Retirement Catego- 
ries. 

Directive. 

W. Spruell. 22 Sep 87, 26p DOD-D-1215.6 

The Directive reissues DoD Directive 1215.6, January 
31, 1974, to update DoD policy and assign responsibil- 
ities for implementing the recent changes in law; to es- 
tablish DoD policy guidance for maintaining and report- 
ing personnel data in accordance with DoD Directive 
1205.17 and DoD Instruction 7730.54; to designate 
uniform Reserve component categories (RCCs), train- 
ing or retired categories (TRCs) for the Ready Re- 
serve, Standby Reserve, and Retired Reserve of the 
Armed Forces under Sections 268, 270, 271, 273, 274, 
1376, 2001, and 6017 of Title 10, United States Code 
(as amended); to establish minimal training criteria for 
each category of the Reserve components (RCs); to 
provide uniform planning policies and procedures on 
training; and to establish policy guidance for participa- 
tion in Selective Service System (SSS) activities, civil 
defense activities, and ntinental United States 
(CONUS) Defense programs by members of the 
Ready and Standy Reserve. 


006,382 

PB90-120577/GAR PC A02/MF A01 
Assistant Secretary of Defense (Reserve Affairs), 
Washington, DC. 

Participation in Reserve Training Programs. 
Directive. 

H. Bowe. 25 May 79, 8p DOD-D-1215.5 


The Directive reissues DoD Directive 1215.5, Septem- 
ber 21, 1971, and establishes the criteria and training 
requirements for satisfactory participation by members 
of the Reserve components of the U.S. Armed Forces 
who are subject to the provisions of Title 10, United 
States Code and Title 32, United States Code and uni- 
form DoD policy for training members of such Reserve 
components who may be temporarily residing in sover- 
eign foreign nations. 


006,383 

PBS0-120593/GAR PC A01/MF AO1 
Assistant Secretary of Defense (Reserve Affairs), 
Washington, DC. 

Reserve Officers Foreign Exchange Program. 
Directive. 

E. Kufeldt. 29 Dec 86, 5p DOD-D-1215.15 


The Directive estabiishes policy, assigns responsibil- 
ities, and prescribes procedures for the management 
and administration of a Reserve Officers Foreign Ex- 
change Program between the Department of Defense 
and foreign ministries of defense. 


006,384 

PBS90-122037/GAR PC A03/MF A01 
Assistant Secretary of Defense (Reserve Affairs), 
Washington, DC. 

Full-Time Support to the Reserve Components. 
Directive. 

D. McQuilliams. 20 Sep 88, 11p DOD-D-1205.18 


The Directive implements Title 5, United States Code, 
Section 3101 (as amended); Title 32, United States 
Code, Sections 502 through 505 and 709 (as amend- 
ed); and Title 10, United States Code, Sections 115, 
115(b), 265, 517, 524, 672(a), 672(d), 672(g), 673(a), 
673(b), 678, 3021(h), 3038, 3040, 3496, 3497, 3499, 
8021, 8038, 8496, 8497, and 8499 (as amended) by 
establishing policy, prescribing procedures, and as- 
signing responsibilities for the personnel who provide 
full-time support (FTS) to the Reserve components. 


006,385 

PBS0-122540/GAR PC A04/MF A01 
Defense Logistics Services Center, Battle Creek, MI. 
Defense Integrated Data System (DIDS) Proce- 
dures Manual. Volume 5. Data Bank Interroga- 
tions/Search. 

Jul 89, 74p DOD-4100.39-M-VOL-5 

Supersedes PB86-237567, PB87-100376, PB87- 
pn ay PB87-209185, PB88-123823, and PB89- 


The manual provides operating procedures for proc- 
essing transactions in support of the Federai Catalog 
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System and outlines logistics management formation. 
Procedures address major logistics areas such as 
supply management, item identification, interchange- 
ability and substitutability, and standardization. Also in- 
cluded is general and administrative information. The 
manual consists of sixteen volumes. Volumes are 
available separately. The procedures in Volume 5 are 
designed to provide authorized users with information 
to access and retrieve data from the DIDS data bank 
as required. In the area of search, a process is avail- 
able to screen reference numbers and National Item 
Identification Numbers to determine if items are re- 
corded in the supply system and to provide output data 
as required. 


006,386 

PBS0-122557/GAR PC A02/MF A01 
Defense Logistics Services Center, Battle Creek, Ml. 
Defense Integrated Data System (DIDS) Proce- 
dures Manual. Volume 3. Development and Mainte- 
nance of Item Logistics Data Tools. 

Apr 89, 8p DOD-4100.39-M-VOL-3-4 

Change 4 to report dated Apr 88, PB88-207287. 


The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics management formation. 
Procedures address major logistics areas such as 
supply management, item identification, interchange- 
ability and substitutability, and standardization. Also in- 
cluded is general and administrative information. The 
manual consists of sixteen volumes. Volumes are 
available separately. The tools covered in Volume 3 
include preparation (Maintenance) and formats for 
item names, Federal Item Identification Guides, and 
reference drawing groups and procedures for mainte- 
nance of the Federal Supply Classification System and 
Department of Defense Ammunition Code assign- 
ment. Collaboration procedures required for activities 
to revise the tools are also included. The publication 
supplements Department of Defense 4100.39-M 
Volume 3, Basic edition, and will be superseded by re- 
vision of the Basic. 


006,387 

PBS0-122573/GAR PC A03/MF A01 
Defense Logistics Services Center, Battle Creek, MI. 
Defense Integrated Data System (DIDS) Proce- 
dures Manual. Volume 6. Supply Management. 
Change 3. 

Apr 89, 12p DOD-4100.39-M-VOL-6-3 

Change 3 to report dated Jul 88, PB89-121974. 


The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics management informa- 
tion. Procedures address major logistics areas such as 
supply management, item identification, interchange- 
ability and substitutability, and standardization. Also in- 
cluded is general and administrative information. The 
manual consists of sixteen volumes. Volumes are 
available separately. Volume 6 outlines the develop- 
ment and maintenance procedures for the supply man- 
agement function for such logistics areas as manage- 
ment of item identification, MOE rules, freight classifi- 
cation, standardization, interchangeability and substi- 
tutability, source of supply, and item management 
coding. The publication supplements Department of 
Defense 4100.39-M Volume 6, Basic edition, and will 
be superseded by revision of the Basic. 


006,388 

PB90-122581/GAR PC A03/MF A01 
Defense Logistics Services Center, Battle Creek, MI. 
Defense Integrated Data System (DIDS) Proce- 
dures Manual. Volume 6. Supply Management. 
Change 4. 

Oct 89, 47p DOD-4100.39-M-VOL-6-4 

Change 4 to report dated Jul 88, PB89-121974. 


The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics management informa- 
tion. Procedures address major logistics areas such as 
supply management, item identification, interchange- 
ability and substitutability, and standardization. Also in- 
cluded is general and administrative information. The 
manual consists of sixteen volumes. Volumes are 
available separately. Volume 6 outlines the develop- 
ment and maintenance procedures for the supply man- 
agement function for such logistics areas as manage- 
ment of item identification, MOE rules, freight classifi- 
cation, standardization, interchangeability and substi- 
tutability, source of supply, and item management 
coding. The publication supplements Department of 


Defense 4100.39-M Volume 6, Basic edition, and will 
be superseded by revision of the Basic. 


006,389 

PB90-122607/GAR PC A03/MF A01 
Defense Logistics Services Center, Battle Creek, Ml. 
Defense Integrated Data System (DIDS) Proce- 
dures Manual. Volume 2. Muitiple Application Pro- 
cedures. Change 2. 

Apr 89, 13p DOD-4100.39-M-VOL-2-2 

Change 2 to report dated Oct 88, PB89-139307. 


The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics management formation. 
Procedures address major logistics areas such as 
supply management, item identification, interchange- 
ability and substitutability, and standardization. Also in- 
cluded is general and administrative information. The 
manual consists of sixteen volumes. Volumes are 
available separately. Volume 2 outlines the procedures 
for FSC classes assigned for integrated management, 
transmittal of data to and from Defense Logistics Serv- 
ices Center. Processing security classified catalog 
data, DIDS problems reporting and simplified file main- 
tenance are included. The publication supplements 
Department of Defense 4100.39-M Volume 6, Basic 
} me and will be superseded by revision of the 
asic. 


006,390 

PB90-123167/GAR PC A03/MF A01 
Defense Logistics Services Center, Battle Creek, MI. 
Defense Integrated Data System (DIDS) Proce- 
dures Manual. Volume 1. General and Administra- 
tive Information. Change 5. 

Oct 89, 18p DOD-4100.39-M-VOL-1-5 

Change 5 to report dated Jul 88, PB89-121933. 


The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics management informa- 
tion. Procedures address major logistics areas such as 
Supply Management, Item Identification, Interchange- 
ability and Substitutability, and Standardization. Also 
included is general and administrative information. The 
manual consists of sixteen volumes. Volumes are 
available separately. Volume 1 covers the introduction, 
responsibilities, concepts and principles, change pro- 
cedures, reimbursements, table of contents and alpha- 
betic index for the total manual. The publication sup- 
plements DoD 4100.39-M Volume 1, Basic Edition, 
and will be superseded by revision of the Basic. 


006,391 

PB90-123175/GAR PC A01/MF A01 
Defense Logistics Services Center, Battle Creek, MI. 
Defense Integrated Data System (DIDS) Proce- 
dures Manual. Volume 10. Multiple Application Ref- 
erence. Errata. 

Apr 89, 4p DOD-4100.39-M-VOL-10 

Supersedes PB87-144267. 


The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics management informa- 
tion. Procedures address major logistics areas such as 
Supply Management, Item Identification, Interchange- 
ability and Substitutability, and Standardization. Also 
included is general and administrative information. The 
manual consists of sixteen volumes. Volumes are 
available separately. Volume 10 is designed to pro- 
vide, in one source, the standard notes and return 
codes that the user will refer to while working with 
Input/Output formats related to applicable Document 
Identifier Codes. In addition, it contains all Data Code 
Tables affecting the services/agencies and selected 
course-reference lists frequently used. The publication 
supplements DoD 4100.30-M Volume 10, Basic Edi- 
tion. 


006,392 

PB90-123183/GAR PC A02/MF A01 
Defense Logistics Services Center, Battle Creek, Ml. 
Defense Integrated Data System (DIDS) Proce- 
dures Manual. Volume 4. Item Identification. 
Change 2. 

Jul 89, 7p DOD-4100.39-M-VOL-4-2 

Change 2 to report dated Jan 89, PB89-148712. 


The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics management informa- 
tion. Procedures address major logistics areas such as 





—Supply-Management,_ltem-identification, Interchange- 

ability and Substitutability, and Standardization. Also 
included is general and administrative information. The 
manual consists of sixteen volumes. Volumes are 
available separately. Volume 4 outlines the procedures 
for the establishment and maintenance of items-of- 
supply concept parameters for item identification in ac- 
cordance with the Federal Catalog System Policy 
Manual and general concepts and information on auto- 
mated design guidance. The volume has been divided 
into chapters according to the major kinds of process- 
ing required to submit data into the DIDS. 


006,393 
PBS0-123233/GAR PC A03/MF A01 
Defense Logistics Services Center, Battle Creek, MI. 
Defense Integrated Data System (DIDS) Proce- 
dures Manual. Volume 8. Document Identifier Code 
= Input/Output (1/0). Change 4. 

t 89, 12p DOD-4100.39-M-VOL-8-4 
Change 4 to report dated Jan 88, PB88-168174. 


The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics management informa- 
tion. Procedures address major logistics areas such as 
Supply Management, Item Identification, ioe aig? 
ability and Substitutability, and Standardization. Also 
included is general and administrative information. The 
manual consists of sixteen volumes. Volumes are 
available separately. Volume 8 furnished all DIC and 
record formats that are Input/Output to/from DLSC in 
fixed length format. The publication supplements DoD 
4100.39-M Volume 8, Basic Edition, and will be super- 
seded by revision of the Basic. 


006,394 

PBS0-123241/GAR PC A15/MF A02 
Defense Logistics Services Center, Battle Creek, Ml. 
Defense Integrated Data System (DIDS) Proce- 
dures Manual. Volume 13. Materiel Management 
Decision Rule Tables. 

Oct 89, 346p DOD-4100.39-M-VOL-13 

Supersedes PB87-162236, PB87-170833, PB87- 
170841, and PB87-208039. 


The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics management informa- 
tion. Procedures address major logistics areas such as 
Supply Management, Item Identification, Interchange- 
ability and Substitutability, and Standardization. Also 
included is general and administrative information. The 
manual consists of sixteen volumes. Volumes are 
available separately. Volume 13 contains tables which 
define Federal Supply Classification assignments and 
Materiel Management Decision Rules to reflect the 
submitter, receiver, and collaborator of supply man- 
agement cataloging data and Military Service and Civil 
Agency supply management responsibilities and inter- 
relationships. 


006,395 

PB90-123258/GAR PC A14/MF A02 
Defense Logistics Services Center, Battle Creek, Ml. 
Defense Integrated Data System (DIDS) Proce- 
dures Manual. Volume 12. Data Element Dictionary 
and Glossary of Terms/Acronyms. Change 2. 

89, 311p DOD-4100.39-M-VOL-12-2 

Change 2 to report dated Oct 88, PB89-139315. 


The manual provides operating procedures for proc- 
essing transaction in support of the Federal Catalog 
System and outlines logistics management informa- 
tion. Procedures address major logistics areas such as 
Supply Management, Item Identification, Interchange- 
ability and Substitutability, and Standardization. Also 
included is general and administrative information. The 
manual consists of sixteen volumes. Volumes are 
available separately. Volume 12 contains the diction- 
ary which identifies and describes the data elements 
be so the DIDS data base and those required in 
Defense Reutilization and Marketing Service systems. 
The volume also defines terms and acronyms which 
are used throughout the manual. 


006,396 

PB90-123266/GAR PC A12/MF A02 
Defense Logistics Services Center, Battle Creek, MI. 
Defense Integrated Data System (DIDS) Proce- 
dures Manual. Volume 16. Logistics Remote Users 
Network. 

Oct 89, 251p DOD-4100.39-M-VOL -16 

= PB87-171856, PB88-164447, and PB89- 
14 4 
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The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics management informa- 
tion. Procedures address major logistics areas such as 
Supply Management, Item Identification, Interchange- 
ability Substitutability, and Standardization. Also in- 
cluded is general and administrative information. The 
manual consists of sixteen volumes. Volumes are 
available separately. Volume 16 provides the users 
with a guide for submitting and receiving responses to 
the DIDS TIR via remote terminals. 


006,397 

PB90-123290/GAR PC A05/MF AO1 
Defense Logistics Services Center, Battle Creek, Ml. 
Defense Integrated Data System (DIDS) Proce- 
dures Manual. Volume 10. Multiple Application Ref- 
erence. Change 2. 

Oct 89, 76p D-4100.39-M-VOL-10-2 

Change 2 to report dated Jan 87, PB87-144267. 


The manual provides operating procedures for proc- 
essing transactions in support of the Federal Catalog 
System and outlines logistics management informa- 
tion. Procedures address major logistics areas such as 
Supply Management, Item Identification, interchai 

ability and Substitutability, and Standardization. Also 
included is general and administrative information. The 
manual consists of sixteen volumes. Volumes are 
available separately. Volume 10 is designed to pro- 
vide, in one source, the standard notes and return 
codes that the user will refer to while working with 
pe ne ang a formats related to applicable Document 
Identifier les (DICs). In addition, it contains all Data 
Code Tables affecting the services/agencies and se- 
lected course-reference lists frequently used. The pub- 
lication supplements DoD 4100.30-M Volume 10, 
pee Edition, and will be superseded by revision of the 

asic. 


006,398 
PBS0-124744/GAR PC A02/MF A01 
Assistant Secretary of Defense (Production and Logis- 
tics), Washington, DC. 
Secretary of Defense Maintenance Awards Pro- 
ram. 
irective. 
A. Pugin. 16 Apr 85, 7p DOD-D-1348.30 


The Directive establishes the Secretary of Defense 
Phoenix Award and the Department of Defense Main- 
tenance Awards Program, and provides policy, pre- 
scribes procedures, and assigns responsibilities. 


006,399 

PBS0-124751/GAR PC A01/MF A01 
Office of the Assistant Secretary of Defense (Force 
Management and Personnel), Washington, DC. 
Award of Trophies and Similar Devices in Recogni- 
tion of Accomplishments. 

Directive. 

C. Moelk. 12 May 89, 4p DOD-D-1348.19 


The Directive reissues Department of Defense (DoD) 
Directive 1348.19, May 9, 1967, and implements 
Public Law 89-529 by delegating authority and estab- 
lishing policies for awarding trophies and similar de- 
vices to military members and units of the DoD for ex- 
cellence in accomplishments or competitions related 
to the Armed Forces. 


006,400 

PBS0-124777/GAR PC A02/MF A01 
Office of the Assistant Secretary of Defense (Force 
Management and Personnel), Washington, DC. 
Paternity Claims and Adoption Proceedings In- 
volving Members and Former Members of the 
Armed Forces. 

Directive. 

R. Ketler. 1 Feb 78, 6p DOD-D-1344.3 


The Directive reissues Department of Defense (DoD) 
Directive 1344.3, November 19, 1966, to standardize 
procedures for the handling of paternity claims against 
members and former members of the Armed Forces, 
and requests from civilian courts concerning the avail- 
ability of members and former members of the Armed 
Forces to appear at an adoption hearing where it is 
alleged that such member is the father of an illegit- 
imate child. 


006,401 

PBS90-124785/GAR PC A02/MF A01 
Office of the Assistant Secretary of Defense (Force 
Management and Personnel), Washington, DC. 


006,406 


Civilian Career Management. -—-— 
Directive. 
T. Hatheway. 13 Jun 81, 6p DOD-D-1430.2 


The Directive reissues Department of Defense (DoD) 
Directive 1430.2, May 9, 1966, and establishes poli- 
cies and responsibilities for the development and oper- 
ation of civilian career programs in the DoD. 


006,402 

PB90-124793/GAR PC A01/MF A01 
Office of the Assistant Secretary of Defense (Force 
Management and Personnel), oe ae DC. 

DOD (Department of Defense) Civilian Career 
Knowledge Test Program. 

Instruction. 

T. Hatheway. 22 Jun 81, 3p DOD-I-1430.11 


The Instruction reissues Department of Defense (DoD) 
Instruction 1430.11, August 21, 1967, and serves as 
the authority for the publication of DoD 1430.11-M, the 
DoD-wide career program manual containing policy, 
requirements, and procedures for the development 
and operation of the Knowledge Test Program. 


006,403 

PB90-124801/GAR PC A03/iviF AO1 
Office of the Assistant Secretary of Defense (Force 
Management and Personnel), Washington, DC. 
Provision of Free Public Education for Eligible De- 
pendent Children Pursuant to Section 6, Public 
Law 81-874, as Amended. 

Directive. 

H. Nevarez. 16 Oct 87, 13p DOD-D-1342.16 


The Directive establishes policies and prescribes pro- 
cedures for the Department of Defense (DoD) to make 
arrangements for the provision of free public education 
to eligible dependent children as authorized by Public 
Law 97-35, Section 505(c), Public Law 81-874, Section 
6 (as amended), and Public Law 95-561, Sections 
1009 and 1031(a). The Directive implements Public 
Law 97-35, Section 505(c), Public Law 81-874, Section 
6 (as amended), Memorandum of Understanding Be- 
tween the DoD and the Department of Education, and 
Federal Register Document 84-11282, and cancels 
Assistant Secretary of Defense (Force Management 
and Personnel) Memorandum, ‘Education of Handi- 
— Students in Section 6 Schools Operated by the 


006,404 

PB90-124819/GAR PC A03/MF A01 
Office of the Assistant Secretary of Defense (Force 
Management and Personnel), Washington, DC. 
Mobilization Preparedness Planning for the DOD 
(Department of Defense) U.S. Citizen Civilian Work 
Force. 

Instruction. 

E. Babcock. 15 Jan 87, 14p DOD-I-1400.32 


The Instruction provides policy and procedural guid- 
ance to implement Department of Defense Directive 
1400.31 and assigns responsibilities for planning and 
managing the U.S. citizen civilian work force for mobili- 
zation. 


006,405 

PB90-124827/GAR PC A01/MF A01 
Office of the Assistant Secretary of Defense (Force 
Management and Personnel), Washington, DC. 

Entry Age for Selected Firefighter and Law En- 
forcement Officer Positions. 

Directive. 

L. Kirsch. 29 Dec 88, 4p DOD-D-1402.4 


The Directive establishes a maximum age standard of 
35 years for entry into selected firefighter and law en- 
forcement officer positions under Title 5, United States 
Code, Section 3307. 


006,406 

PB90-124835/GAR PC A01/MF A01 
Office of the Assistant Secretary of Defense (Force 
Management and Personnel), Washington, DC. 
Compensation Program for Foreign Nationals. 
Instruction. 

W. Coakley. 5 Dec 80, 4p DOD-I-1416.8 


The Instruction supplements Department of Defense 
(DoD) Directive 1400.6 and DoD Instruction 1400.10 
and authorizes DoD 1416.8-M, ‘DoD Manual for For- 
eign National Compensation,’ which contains the pro- 
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cedures-and-instructions for the administration of for- 
eign national compensation. 


006,407 
PB90-124892/GAR PC A02/MF A01 
Assistant Secretary of Defense (Comptroller), Wash- 


ington, DC. 

to State Retirement Programs for 
National Guard Technicians. 
Directive. 


J. Jasinski. 15 Jun 82, 6p DOD-D-1412.2 


The Directive reissues Department of Defense Direc- 
tive 1412.2, August 16, 1962, to update the policies 
that implement Title 5, U.S.C., Sections 5518 and 
8331-8348; Executive Order 10996; and Title 32, 
U.S.C., Section 709, for employer and employee con- 
tributions to state-sponsored retirement programs for 
National Guard technicians who have elected partici- 
pation. 


Military Operations, Strategy, & 
Tactics 


006,408 

AD-A212 899/9/GAR PC A03/MF A01 
Air Univ., Maxwell AFB, AL. Center for Aerospace Doc- 
trine, Research, and Education. 

Ground Maneuver and Air interdiction in the Oper- 


ational Art. 
P. T. Bingham. Sep 89, 23p 


This publication consists of several short articles per- 
taining to Military Aid land battles. Keywords: Military 
strategy; World War 2; Italy; Normandy; Battle of the 
Bulge; Korea Chinese intervention; Rolling thunder; 


Linebaker 1 Europe. (KT) 


006,409 
AD-A212 931/0/GAR PC A05/MF A01 
RAND Corp., Santa Monica, CA. 

it of NATO (North Atlantic Treaty Or- 


Developmen’ 

ganization) Tactical Air Doctrine. 

Interim rept. 

D. J. Stein. Dec 87, 83p Rept no. RAND/R-3385-AF 
Contract F49620-86-C-0008 


This report analyzes the key doctrinal and operational 
interests of allied services in NATO. It addresses the 
major issues in the development of NATO tactical air 
doctrines from 1970 to 1985, and considers why 
progress in developing NATO air doctrine was often 
impeded by competing interests among allied nations 
and their individual services. The author suggests that 
improving NATO’s warfighting capabilities and en- 
hancing its force effectiveness cannot be accom- 
plished solely by modifying its air doctrine. Disparate 
national, service, and budgetary interests underscore 
competing doctrinal preferences among the allies. A 
U.S. Air Force regional air doctrine consistent with 
NATO Tactical Air Doctrine (Allied Tactical Publication 
No. 33) could conceivably be the most useful r nse 
to the problems of reconciling Air Force and NATO 
doctrinal imperatives. Keywords: Military doctrine; Tac- 
tical air support; Air Force; Air Force planning. (sdw) 
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AD-A213 050/8/GAR PC A04/MF A01 
George Mason Univ., Fairfax, VA. Dept. of Computer 


Automated Generation of Scenes Based on DLMS 
(Digital Land Mass System) Data Base. 

Final rept. 

E. Al-Hujazi, K. Zhao, J. Acquah, T. Bott.yal, and A. 
Sood. May 89, 71p TACOM-TR-13433 

Contract DAAE07-86-C-R123 


This draft technical report is prepared for the U.S. 
Army Tank Automotive Command under contract 
DAAE07-86-C-R123. The report details the work un- 
dertaken at George Mason University under sub-con- 
tract from Wayne State University. For effective utiliza- 
tion of the Vetronics Crew Display Demonstrator 
(VCDD), it is essential to be able to generate a number 
of realistic missions. This report presents a methodolo- 
gy to build an automated system to generate the mis- 
sions. The primary goal of this research project is to 
a that will enable the use of geo- 

ic databases for constructing scenarios for the 

Vv . In our analysis we have focussed on two De- 
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fense aeeping Agency databases - elevation data- 
base (DTED) and features database, Digital Feature 
Analysis Data (DFAD). The VCDD has been recently 
completed. Although some additional work is being 
done on the system, the current configuration is ade- 
— to perform test and simulations. It is recalled, 

at one of the major motivations of the VCDD was to 
provide a tool for testing alternative configurations for 
tanks and vehicles of the future. Given the current 
status of the VCDD development, it is worthwhile to 
explore the means to be adopted to generate the test 
missions. The purpose of this report is to explore this 
issue. (KR) 


006,411 

AD-A213 072/2/GAR PC A07/MF A01 
Naval Postgraduate School, Monterey, CA. 

Soviet Counterinsurgency. 

Master’s thesis. 

D. R. Johnson. Jun $0, 135p 


The aim of this thesis is to determine the presence or 
absence of a Soviet doctrine of counterinsurgency and 
to identify the historical patterns of Soviet counterin- 
surgency. The thesis examines the place of counterin- 
surgency in Soviet military thought and compares the 
Soviet counterinsurgent campaigns in Soviet Central 
Asia, the Ukraine, Lithuania, and Afghanistan. The 
thesis concludes that a pattern of Soviet counterinsur- 
gency evolved in spite of the absence of an official 
doctrine but that the Soviet defeat in Afghanistan may 
inspire —- in the Soviet approach to counterin- 
surgency. (KR) 


006,412 

AD-A213 119/1/GAR PC A15/MF A02 

Design rales Beseladeno of an tuned Ald f 
na Vv it of an Int t or 

Tactical Plan Generation and Evaluation: The IN- 

TACVAL Prototype. Volume 1, Appendix 1-3. 

Final rept. 

M. A. Brenner, S. J. Andriole, G. W. Hopple, and Y. 

— Mar 87, 349p Rept no. PTR-1151-87-2-VOL- 

‘4 

Contract DAABO7-84-C-K527 


This is the Final Report for contract DAABO7-84-C- 
K527, Artificial Intelligence Techniques for Plan Revi- 
sion. It presents the INTACVAL bong ovr and the 
details of implementation of the INTACVAL system 
prototype. This document is an integration of the re- 
— requirements for the User’s Manual, Knowl- 
edge Base Manual, and System Manual, as well as the 
Final Report. ndix | reviews the development of 
the Object/Attribute/Value knowledge base scheme 
and the creation of the actual knowledge bases for IN- 
TACVAL. ndix || details the implementation of the 
Knowledge Bases, the active Values, and how the 
system accesses and interacts with this information. 
Appendix Ill presents the storyboard design for INTAC- 
VAL prepared prior to actual system implementation, 
and incorporates the results of all technical investiga- 
tions previously performed. Appendix IV provides a 
summary user’s Guide for quick reference to INTAC- 
VAL system functions and operation. Appendix V con- 
tains the source code listing for the INTACVAL soft- 
ware. Keywords: Decision aids. (KR) 
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AD-A213 120/9/GAR PC A07/MF A01 
Perceptronics, Inc., Woodland Hills, CA. 

in and Development of an intelli Aid for 
Tactical Plan Generation and Evaluation: The IN- 
TACVAL Prototype. Volume 2, Appendix 4-5. 
Final rept. 
M. A. Brenner, S. J. Andriole, G. W. Hopple, and Y. 
— Mar 87, 129p Rept no. PTR-1151-87-2-VOL- 
Contract DAABO7-84-C-K527 


This document is the Final Report for the referenced 
contract, Al Techniques for Plan Revision. It presents 
the INTACVAL aiding concept and the details of imple- 
mentation of the INTACVAL system prototype. The 
report integrates the reporting requirements for the 
User’s Manual (A004), Knowledge Base Manual 
(A005), and System Manual (A006), as well at the Final 
Report (A002). Keywords: Artificial intelligence; Deci- 
sion aids; Tactical planning aids; Intelligent tactical 
planning. (KR) 
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Naval Postgraduate School, Monterey, CA. 


Why Stochastic Modeling is Essential-in-Analyzing. 
Interdicted Transportation Network Performance. 
Master’s thesis. 

C. Byung Kwon. Jun 89, 70p 


In this thesis, we use simulation to study the probabilis- 
tic dynamics of a mili road transportation network 
when the network is subjected to interdiction by air- 
craft. We consider several road interdiction schemes. 
The simulation results are compared to those obtained 
by using deterministic expected value optimization 
techniques. This latter approach has been used by 
other researchers in studies of interdictions of net- 
works. We demonstrate, thi h the use of two realis- 
tic military examples, that deterministic result 
poorly predict the lormance of the stochastic sys- 
tems and that the bias incurred by using deterministic 
methods is significant. Therefore, the stochastic model 
should be used in the real situation. (KR) 


006,415 

AD-A213 201/7/GAR PC A03/MF A01 
Army Research Inst. for the Behavioral and Social Sci- 
ences, Alexandria, VA. 

Preliminary Assessment of Selected Predictors of 
Special Forces Qualification Course Success. 

Final rept. Nov 87-Oct 88. 

R. J. Pleban, H. L. Allentoff, and T. J. Thompson. 
Aug 89, 25p Rept no. ARI-RR-1539 


This report describes a follow-up research effort de- 
signed to examine the predictive utility of selected 
measures of intelligence (Wonderlic Personnel Test - 
WPT), personality (Jackson Personality Inventory - 
JPI), and biographical information in predicting the 
successful completion of Phase | of the ial Forces 
Qualification course (SFQC). Intelligence, personality, 
and biographical measures were obtained from 293 
soldiers attending Phase | of the SFQC at Fort Bragg, 
NC. The a acy between two of the selected 
predictor measures, WPT and JPI, and the Phase | per- 
formance criteria were assessed through a correlation- 
multiple regression strategy. Predictive utility was as- 
sessed using a discriminant analysis procedure. Intelli- 
gence (WPI) correlated significantly with overall Phase 
| status and four JIP scales: Energy Level, Anxiety, 
Risk Taking and Infrequency. The results further sug- 
gested that SF candidates who have had prior special- 
ized training emphasizing land navigation, map read- 
ing, and patrolling (e.g., Ranger, Reconnaissance, 
Jungle Warfare) are likely to be much better prepared 
to complete Phase | successfully than those candi- 
dates who have not had such training. (SDW) 
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AD-A213 219/9/GAR PC A03/MF A01 

Army Research Inst. for the Behavioral and Social Sci- 

ences, Alexandria, VA. 

— Technology for the Operational Level of 
Ir 


ar. 
Final rept. Oct 86-Aug 87. 
K. W. Lucas, P. Harris, and S. R. Stewart. Jun 88, 
48p Rept no. ARI-RR-1505 


This report examines the application of standards of 
—. concept of training for the Army’s senior 
leadership at the operational level of war. Considering 
the environment and funding constraints on large- 
scale maneuver exercises, technology is the key to 
training. Air Land Battle Doctrine should be the basis 
for a senior leaders and for developing 
future leaders. The key tenet of AirLand Doctrine, syn- 
chronization, appears to be a construct that can be de- 
veloped as a standard of performance measurement 
using state-of-the-art technology. In addition, success- 
ful application of the synchronization concept at the 
operational level of war requires the majority of the crit- 
ical skills necessary for executive level leadership. 
Keywords: Army samy Executive level; Cognitive 
skills; Synchronization; AirLand battle doctrine; Joint 
exercise support system. (KT) 
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AD-A213 274/4/GAR PC A03/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Mathematical Modeling of Combat Engagements 
by Het: neous Forces. 

Technical rept. 1987-88. 

J. S. Przemieniecki. Sep 88, 36p Rept no. AFIT/TR/ 
EN-88-OV2 


The mathematical modeling of combat engagements 
by heterogeneous tactical forces is discussed and a 
new superiority parameter is introduced which repre- 





sents a measure of the effectiveness of the opposing 
forces. This parameter is a function of both the quanti- 
tative and qualitative strengths of the — forces. 
It is defined as a product of the transpose of the left 
dominant eigenvector of the governing matrix of attri- 
tion coefficients and the force strength vector. This pa- 
rameter is used to establish superiority criteria for 
combat ——— The application of this new 
concept to heterogeneous forces is illustrated for the 
case of a one-on-two tactical engagement. This docu- 
ment introduces Lanchester equations for the hetero- 
geneous forces engaged in a direct fire combat. Key- 
words: Eigenvectors ore. (KR) 
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AD-A213 280/1/GAR PC AO5/MF A01 
RAND Corp., Santa Monica, CA. 

Airpower in Peripheral Conflict: The French Expe- 
rience in Africa. 

Interim rept. 

M. A. Lorell. Jan 89, 90p Rept no. RAND/R-3660-AF 
Contract F49620-86-C-0008 


This report reviews French Air Force (FAF) involve- 
ment in military operations outside of Europe since the 
early 1960s and then more closely examines FAF op- 
erations in Chad from 1978 through mid 1987. Part of a 
larger RAND research effort aimed at enhancing the 
future effectiveness of U.S. Air Force air power in pe- 
ripheral conflicts, this study assesses (1) the relative 
effectiveness of air power in French overseas oper- 
ations; (2) the constraints placed on the use of air 
power and how they influenced its effectiveness; and 
(3) the unique aspects of FAF force structure, equip- 
ment, organization, doctrine employment concepts, 
and training designed specifically for peripheral oper- 
ations. The author concludes that, in response to 
growing military capabilities of Third World opponents, 
air power has become an increasingly critical compo- 
nent of French overseas projection forces. However, 
French experience confirms that air power can make a 
decisive contribution in peripheral conflicts only when 
it is combined with aggressive joint land operations. 

ords: Joint military operation; Air land battles. 
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PC A06/MF A01 


Graphics Workstation Field Artillery Forward Ob- 
server Simulation Trainer. 

Master’s thesis. 

W. T. Drummond, and J. P. Nizolak. Jun 89, 104p 
Rept no. NPS52-89-036 


Today’s forward observers need a low cost, realistic 
training system that fully prepares them for operations 
in any area of potential conflict. We present a graphics 
workstation method of training Field Artillery forward 
observers to call for and adjust indirect fire. Our 
system uses the dynamics and flexibility of computer 
graphics to simulate mobile observers and targets op- 
erating in a three dimensional environment. We 
produce three dimensional terrain from Defense Map- 
ping Agency (DMA) Level 1 Digital Terrain Forward ob- 
servers use to input missions. To allow use in Field 
Artiliery operations, we convert the DMA terrain files 
from geographic coordinates to the Military Grid Refer- 
ence System (MGRS). We describe our simulator, the 
Forward Observer Simulation Trainer (FOST), listing 
its capabilities and features. CPT Nizolak concentrated 
ee — in the areas of 3D terrain and vehicle draw- 

algorithms and adapted the program to display 

evel 1 DTED files in the MGRS. CPT Drum- 
pan! 's primary focus was on the operational aspects 
of the DMD. He provided a realistic simulation of the 
DMD's capabilities that allow user input, change and 
transmission of fire mission data. Both CPT Nizolak 
and CPT Drummond designed the 3D observation post 
and projectile effects icons. Theses. 
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AD-A213 374/2/GAR PC A05/MF A01 
Naval Research Lab., Washington, DC. 

Optimal Resource Allocation for a Controller with 
Two Resource Types. 

Interim rept. Aug 87-May 89. 

K. M. Potter. 11 Oct 89, 83p Rept no. NRL-MR-6553 


A stationary target in a hostile environment is equipped 
with two types of defense resources. Attackers arrive 
in a finite time horizon; each with the goal of hitting the 
target. The success of a defensive resource in coun- 
tering an attack is probabilistic. The problem of allocat- 
ing the defensive resources so as to maximize the tar- 


gets probability of survival is considered. combinatorial 
algorithms are given for determining the optimal allo- 
cation schemes under deterministic, minimax, and 
Bayesian formulations, when the arrival times of the 
attackers are known a priori. A neutral network is also 
applied to find the optimal allocation schemes in the 
deterministic formulation. For the minimax formulation, 
an algorithm is given for determining the optimal allo- 
cation schemes when the arrived times of the at- 
tackers are not known a priori. Keywords: Optimal con- 
trol; EW resource allocation; Antiship cruise missile de- 
fense; Neural networks; C3l. (KR) 
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PB90-118464/GAR PC A03/MF A01 

National Telecommunications and Information Admin- 

istration, Boulder, CO. Inst. for Telecommunication 

Sciences. 

Digital European Backbone Performance: A 12- 

Month Summary for the Frankfurt North Segment: 

Report Series. 

a e- ve and T. J. Riley. Aug 89, 42p NTIA- 
-24 

Sponsored by Defense Communications Engineering 

Center, Reston. VA., and Air Force Systems Com- 

mand, Washington, DC. 


The report describes the interim results of an 18- 
month digital microwave transmission network per- 
formance and propagation measurement project that 
was conducted on a portion of the Defense Communi- 
cations System in West Germany. Only the first 12 
months of data are summarized in the r More 
than 3 gigabytes of data were collected between April 
1988 March 1989. The report provides the results 
of bit error rate measurements made at the 56-kb/s 
user level on one long (99-km) line-of-sight (LOS) link 
and at the 64-kb/s user level on two end-to-end chan- 
nels consisting of multiple LOS and/or troposcatter 
radio links. The report also provides summaries of 12 
months of received-signal-level measurements on five 
LOS links and one troposcatter link. 
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PB90-120585/GAR PC A02/MF A01 
Assistant Secretary of Defense (Health Affairs), Wash- 
ington, DC. 

Medical Training in the Reserve Components. 
Directive. 

D. Owen. 26 Jan 83, 6p DOD-D-1215.4 


The Directive reissues DoD Directive 1215.4, Novem- 
ber 26, 1952, establishes DoD policy for medical train- 
ing in reserve components, assigns responsibilities, 
defines medical training programs, and cancels DoD 
Directive 1200.14. 
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PB90-120601/GAR PC A02/MF A01 
Assistant Secretary of Defense (Reserve Affairs), 
Washington, DC. 

Reserve Retirement Point Credit. 

Instruction. 

H. Bowe. 19 Dec 74, 8p DOD-I-1215.7 


The Instruction reissues DoD Instruction 1215.7, Janu- 
ary 24, 1967 and cancels DoD Instruction 1215.11, 
May 16, 1961. It establishes uniform policy for the Mili- 
tary Departments in awarding retirement point credit to 
reservists under the provisions of Title 10, United 
po — Sections 267, 676, 1332, 1333, 1334, 
an ; 
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Office of the Assistant Secretary of Defense (Force 
Management and Personnel), — DC. 
Somme Crew Member Flying D 

irectiv 
P. Ogloblin. 14 Jul 79, 5p DOD-D-1300.13 


The Directive reissues DoD Directive 1300.13, Decem- 
ber 1, 1976, to update guidance on the requirement for 
advance notification of removal of enlisted crew mem- 
bers from flying duty. Report Control Symbol DD- 
M(SA)1357 is hereby canceled. 
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PB90-120627/GAR PC A03/MF A01 
Office of the Assistant Secretary of Defense (Force 
Management and Personnel), Washington, DC. 


006,430 
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Nuclear Warfare 


Conscientious Objectors. 

Directive. 

T. Borek. 20 Aug 71, 22p DOD-D-1300.6 

The Directive reissues DoD Directive 1300.6, May 10, 
1968, to update uniform Department of Defense pro- 
cedures governing conscientious and proc- 
— requests for discharge based on conscientious 


PC A01/MF A01 
etary of Defense (Force 
j]anagement and Personnel), Washington, DC. 
Home Leave for DOD (Department of Defense) Ci- 
vilian Employees. 
Instruction. 
W. Coakley. 28 Jan 80, 4p DOD-I-1424.3 


The Instruction reissues Department of Defense (DoD) 
Instruction 1424.3, February 23, 1977, to prescribe the 
policy and responsibilities for granting home leave to 
eligible civilian employees of the DoD who are serving 
overseas. 
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PB90-124868/GAR PC A03/MF A01 
Assistant — of Defense (Comptroller), Wash- 


Allotments for Child and Spousal Support. 
rectiv 
J. Jasinski. 3 Jun 86, 11p DOD-D-1340.17 


Under Title 42, United States Code, Section 665, the 
Directive provides policy on statutorily-required chiid or 
child and spousal support allotments, assigns respon- 
sibilities, and prescribes procedures. 
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PB90-124876/GAR PC A02/MF A01 
Assistant —— of Defense (Health Affairs), Wash- 
ington, DC. 

— Pay for Medical Corps Officers. 


s. wirick. 23 Jul 88, 10p DOD-D-1340.13 


The Directive reissues and updates Department of De- 
fense (DoD) Directive 1340.13, September 27, 1982, 
and provides DoD policies enenns the payment of 
special pay to medical corps offic 
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PB90-124884/GAR PC A03/MF A01 
Assistant Secretary of Defense (Health Affairs), Wash- 
ington, DC. 
Armed Forces Health Professions Scholarship 
Directive. 

K. Howes. 4 Feb 75, 11p DOD-D-1215.14 

The Directive reissues nt of Defense (DoD) 
Directive 1215.14, October 5, 1972, to update DoD 
Policies governing the Armed Forces Health Profes- 
sions Scholarship Program, established under the pro- 
visions of Section 2.(a) of the Uniformed Services 
Health Professions Revitalization Act of 1972, 10 
U.S.C. 2120 et seq, to obtain adequate numbers of 
commissioned officers on active duty who are qualified 
in designated health professions. 
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Modeling the 2 
catable Nuclear 


Final rept. 
M. A. Youngren. Jun 89, 30p Rept no. CAA-RP-89-6 


The US Army Concepts Analysis Agency (CAA) is re- 
sponsible for modeling the employment of tactical nu- 
clear weapons at the theater levei. Currently available 
simulations that model the exchange of tactical nucle- 
ar weapons require much time to set up and run. CAA 
has developed a simple probability model based on al- 
ternating renewal processes to provide a quick esti- 
mate of the probability that a relocatable combat unit 
can be acquired and engaged by nuclear weapons, 
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without a loss in accuracy compared to the detailed 
simulation. The model maybe ee  doemes 
or strat eywords: Simulations 
models; aie on S; Minecter ao abode model; 
Target acquisition; Strategic relocatable target. (JHD) 
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ADAZI3 187/8/GAR PC A08/MF A01 

impact st New Technology W Weapons on SAG (Stra- 
Weapons on 

= — Conventional Air Operations. 


ce e. eo Jun 83, 160p Rept no. AU-ARI- 


“an | introduces the issue of conventional re- 
sponse capability. The point stressed first is that the 
strategic bomber’s primary mission is in support of the 
single en oe operations plan (SIOP) as a nuclear 
vehicle. However, as cited by Secre- 
tary ‘of Defense Caspar Weinberger, we must have a 
tional capability to areas 
where there are small i any U.S. forces present. The 
SAC strategic projection force (SPF) is available but 
with gravity weapons of World War Il vintage. New 
oovinnet ee aaa answers to the em ~ 
accurate nge conventional 
Sandoff weapon s. Chapter II gives a basic historical 
perspective on ye on the use of the strategic bomber in past 
wars. It discusses the development of strategy, weap- 
ons, and in World War Il, Korean War, and Viet- 
nam War. ter Ill presents a very brief look at cur- 
rent US policy, strategy, and guidance. Chapter IV 
covers the aircraft attrition issue in today’s oy — 
defensive environment. Chapter V describes the 
velopment of air- ind weapons. Chapter VI ~4 
dresses the potential for the future in the shifting bal- 
ance of Soviet and US technology. The final chapter 
makes the point that a decision must be made on 
weapons acquisition programs and bomber force 
structure. New technol standoff conventional 
is could make and SAM defenses a 
modern Maginot Line. 
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AD-A213 296/7/GAR PC A07/MF A01 
Air Univ., Maxwell AFB, AL. Airpower Research Inst. 
Picking Up the Shield: Incorporating Defense into 
— uciear Doctrine. 


Research rept. 
M. G. Ruotsala. Apr 88, 137p Rept no. AU-ARI-87-7 


Picking up the Shield is an interesting and ame 
account of the evolution of strategic nuclear 
It puts the offense-defense relationship into a histor. 
cal perspective that lends important insight into the on- 
going debate over strategic defenses. Although this 
debate centers on the active defenses contemplated 
by the strategic defense initiative, Lt Col Michael G. 
Ruotsala makes the point that passive defenses are 
also an important component of strategic defense. He 
sees the inherent passive defenses of the Triad as 
being a key to maintaining offense-oriented deter- 
rence, and he makes a good case for survivable 
Peacekeeper sie mies ( and a small mobile intercontinen- 
tal ballistic missile (ICBM) to enhance deterrence and 
pave the way for active defense. Although the future 
may hold a strategic defense with new, even revolu- 
tionary, weapons, any future program will embody old 
concepts of offense pe defense. For the foreseeable 
future, offensive en = forces will continue to play a 
dominant role in US defense 4 However, strategic 
defenses are consistent with US strategic doctrine. 
More important for deterrence, defenses are consist- 
ent with Soviet doctrine. Clearly, complementing roles 
for both the offense and defense are critical for devel- 
oping a doctrine that enhances deterrence of a nuclear 
exchange between the United States and the Soviet 
Union. It is also clear that Picking up the Shield makes 
a significant contribution to understanding the chal- 
nua we face as we incorporate defense into strategic 
jear on Keywords: Nuclear warfare; Military 
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Pacific-Sierra Research Corp., Los Angeles. 
Smoke Produced by Nonurban Target-Area Fires 
Fi a Nuclear Excha 


Tech rept. 5 Jun 84-5 Nan 85 

B. W. Bush, and R. D. Small. 1 Aor 85, 175p PSR- 
1515, DNA- "TR-85-293-A 

Contract DNA001-84-C-0330 


The amount of smoke that may be produced by wild- 
land or rural fires as a consequence of a le"ge-scale 
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nuclear exchange is estimated. The calculation is 
based on a compilation of rural mili facilities, identi- 
fied from a wide a of unc sources, togeth- 
er with data on their raphic positions, surrounding 
vegetation (fuel), and weather conditions. The ignition 
net (corrected for fuel moisture) and the amount of 
peg on are used to calculate the smoke produc- 
he results show a substantially lower camaned 
come production (from wildland fires) than in earlier 
nuclear winter studies. The amount varies seasonally 
and at its peak is less by an order of magnitude that 
the estimated threshold level necessary for a major at- 
tenuation of solar radiation. Keywords: Nuclear winter; 
Global effects; Fires; Nuclear exchange; Smoke pro- 
duction. (JHD) 
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G. R. Ot rT 89, 33p SAND-89:1243 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
= Original copy available until stock is exhaust- 


An overview of the DOE nuclear ns research, 
development, and testing program is given along with 
a description of the — objectives and the roles 
and responsibilities of various involved organiza- 
tions. The relationship between the DoD and DOE is 
described and the division of responsibilities for 
— development as well as the coordinated plan- 
— acquisition activities are reviewed. Execution 
RD&T program at the nuclear weapons labora- 
tories is outlined. 24 refs., 3 figs. 


006,435 

NUREG-1267/GAR PC A03/MF A01 
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Technical Resolution of Generic Safety Issue A-29: 
Nuclear Power Piant Design for Reduction of Vul- 
nerability to Industrial Sabotage. 

Technical rept. 

A. W. Serkiz. Sep 89, 36p 

Also available from Supt. of Docs. 


The report summarizes key technical findings related 
to Generic Safety Issue A-29, ‘Nuclear Power Plant 
Design for Reduction of Vulnerability to Industrial Sab- 
otage.’ The findings in this report deal with (1) a histori- 
cal review of reported sabotage-related events at nu- 
clear facilities, (2) NRC physical security requirements, 
(3) industry measures to prevent/mitigate —— 
(4) design and procedural approaches that could 

used to deter sabotage, (5) current NRC and industry 
initiatives aimed at personnel screening and selection, 
and (6) design considerations applicable to Advanced 
Light Water Reactors (ALWRs). The results reveal that 
insider sabotage at operating nuclear plants has not 
been a significant problem in the United States to date. 


General 
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AD-A212 880/9/GAR PC A03/MF A01 
Research Triangle Inst., Research Triangle Park, NC. 
Army Family Composition and Retention. 

Final rept. Jun-Dec 87. 

S. H. Rakoff, and J. H. Doherty. Jul 89, 45p 

Contract MDA903-87-C-0540 


As part of the Army Family Research Program (AFRP), 
this research describes the demographics of family 
composition (marriage, childbearing) and the relation- 
ship between family composition and retention inten- 
tions. A data file of Army respondents to the 1985 De- 
partment of Defense (DoD) Survey of Officer and En- 
listed Personnel was created and a series of new vari- 
ables specified for this analysis. Additionally, data from 
the 1978-79 DoD Survey of Officer and Enlisted Per- 
sonnel were used. cage data from the 1978-79 
DoD — Officer and Enlisted Personne! were 
used. The data analysis identified patterns of marriage 
and childbearing among Army enlisted personnel and 
officers. Further analysis focused on the relationship 
between family composition and change in family com- 


position and the intent to remain in the Army as ex- 
pressed in the survey instrument. The report is ad- 
dressed to a policy and program audience, not a tech- 
nical audience. Fewer enlisted males entered the 
Army single in 1985 than in 1979. Also, more enlisted 
males had children at time of entry. There were no dif- 
ferences in marital status for the two cohort groups of 
enlisted females, but more enlisted females entered 
with children in 1985 than in 1979; the percentage with 
children doubled over this period. The percentage of 
females who were single parents tripled from 1979 to 
1985. More male and female officers were single at 
time of entry in 1985 than in 1979. (sdw) 


006,437 

AD-A213 069/8/GAR PC A03/MF A01 
Naval Health Research Center, San Diego, CA. 
Physical Fitness of U.S. Navy Special Forces Team 
Members and Trainees. 

Final rept. 

M. B. Beckett, H. W. Goforth, and J. A. Hodgdon. 7 
Jul 89, 26p Rept no. NHRC-89-29 


Candidates for U.S. Navy Special Warfare Sea Air 
Land (SEAL) teams u igorous training at Basic 
Underwater Demolition/SEAL (BUD/S) school. Re- 
cently, some question has arisen as to whether BUD/S 
raduates are adequately prepared to become active 
EAL team members (SEALs). This study was under- 
taken to compare BUD/S graduates with SEALs with 
respect to their = condition and capacities. 
Thirty-nine BUD/S graduates and 48 SEALs were 
characterized in terms of — fitness, physique 
and cold pressor response. BUD/S graduates were 
found to be leaner than SEALs, to have slightly less 
muscle strength and anaerobic power, but greater 
muscle endurance and aerobic capacity. Both groups 
had similar responses to a cold pressor test. These 
differences undoubtedly reflect differences between 
the training and operational environments, and some 
consideration must be given to whether the training 
program needs to be modified to change physical fit- 
ness outcomes. It should be recognized, however, that 
these differences in physical fitness are relatively 
small, and BUD/S graduates appear sufficiently pre- 
pared to join the ranks of operational SEALs. (KT) 


006,438 

AD-A213 093/8/GAR PC A03/MF A01 

Air Command and Staff Coll., Maxwell AFB, AL. 

Pp Mitchell’s Concept of Command emcee 
the Relevance for Air Force Office 

Md Me Mastromichalis. Apr 86, 25p Rept a ACSC- 


The paper determines General Mitchell’s concept of 
military — in the classic context and if there is 
relevance to Air Force officers today. The paper con- 
tains a biographical outline of Mitchell s life and key 
events which influenced him. Secondly, the paper de- 
termines Mitchell’s concept of military leadership. 
Lastly, the paper discusses the relevance of Mitchell's 
leadership concept and if it is relevant to today’s Air 
Force officer. (sdw) 


006,439 

AD-A213 173/8/GAR PC A18/MF A03 
Army Research Inst. for the Behavioral and Social Sci- 
ences, Alexandria, VA. 

Education and Training Practices: 2010 and 


Beyond. 

Final rept. Sep 85-Dec 86. 

M. J. Farr, and R. S. Perez. May 89, 408p Rept no. 
ARI-RR-89-21 

Prepared in collaboration with Allen Corporation of 
America. 


This research note seeks to forecast scientific and 
technological advances in neuropsychology, neurosci- 
ence, biotechnology, cognitive psychology, and socio- 
technology that may affect the way the Army educates 
and trains its personnel in the year 2010 and beyond. 
Eight papers were reviewed written by civilian scien- 
tists to identify potential breakthroughs. The papers 
were reviewed by a panel of civilian and military spe- 
cialist to further focus on training and organizational 
implications. A two-day symposium was held whereby 
the authors presented their papers. Three separate 
workshops also were held at the symposium to ad- 
dress training and organizational issues derived from 
three possible future scenarios: predominant use of 
combat robotics, human soldier enhanced by automa- 
tion, and soldier with enhanced human capabilities. Al- 
though a number of these issues were raised during 





the-two-day-symposium, three major recommenda- 
tions were made: (1) to adequately address the train- 
ing and organizational challenges that new break- 
throughs may bring, ARI needs a multi-disciplinary 
staff made up of neuroscientists, computer scientists, 
robotic specialists, and sociotechnologists in addition 
to its regular staff of behavioral and social scientists (2) 
to train both the professional workforce and the sol- 
diers who operate and maintain complex equipment, 
the use of intelligent tutoring systems warrants serious 
consideration, and (3) to ensure an effective integra- 
tion of work performed by humans, robots, and other 
intelligent systems, training research on appropriate 
function/task allocation is needed. (SDW) 


006,440 

AD-A213 252/0/GAR 

Naval Academy, Annapolis, MD. 
Summary of Research Academic Departments, 
1987-1988. 

Annual rept. Jul 87-Jun 88. 

F. Fetrow. Dec 88, 271p Rept no. USNA-3910-3-13 


This annual report summarizes the research work of 
the Naval Academy faculty and midshipmen for the 
period July 1987 through June 1988. Sponsored and 
independent research projects are listed by title, fol- 
lowed by the names of the investigators and an ab- 
stract. A list of publications and their abstracts are in- 
cluded as well as presentations at professional meet- 
ings, conferences, and seminars. Contents: Division of 
Engineering and Weapons; Division of English and 
History; Division of Mathematics and Science; Division 
of Professional Development and Division of U.S. and 
International Studies. (SDW) 
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AD-A213 263/7/GAR PC A06/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 

Military Presence: U.S. Personnel in NATO (North 
Atiantic Treaty Organization) Europe. 

6 Oct 89, 109p Rept no. GAO/NSIAD-90-04 

Report to the Chairmen and Ranking Minority Mem- 
bers, Senate and House Committees on Armed Serv- 
ices. 


For the past few years, the Congress has questioned 
whether the U.S. military presence in Europe can or 
should be reduced. Most recently, arms reduction 
tasks and the possibility that some agreement will be 
reached between the United States and the Soviet 
Union have highlighted the need for information on 
U.S. forces in Europe. To this end, GAO addressed the 
following questions to provide certain information that 
should be useful to the Congress in assessing the U.S. 
presence in the North Atlantic Treaty Organizational 
(NATO): 1) How many military and civilian personnel 
are assigned in NATO Europe, and how many depend- 
ents are residing with them; and 2) What military com- 
mands, defense agencies, and other defense-related 
U.S. government organizations are located in NATO 
Europe; what personnel are assigned to them; and 
what missions are they performing. The data in this 
report should provide a good baseline of historical in- 
formation to illustrate trends in the numbers of U.S. 
military personnel, associated civilian personnel, and 
their dependents; their J oy amsmeg distribution; and re- 
spective mission in NATO Europe. (KR) 


006,442 

AD-A213 279/3/GAR PC AO5/MF A01 
RAND Corp., Santa Monica, CA. 

Middle-Term Loss Prediction Models for the Air 
Force’s Enlisted Force Management System. 
Interim rept. 

G. M. Carter, M. P. Murray, R. Yilmaz Arguden, M. K. 
Brauner, and A. F. Abrahamse. Dec 87, 100p Rept 
no. RAND/R-3482-AF 

Contract F49620-86-C-0008 


This report specifies loss equations that were devel- 
oped for the Air Force’s Enlisted Force Management 
System (EFMS) to forecast enlisted losses during a 
period from one to seven years from the time of the 
forecast. These loss models provide an improved tool 
for personnel managers in the Air Force. The cohort 
models described here--where cohorts are defined 
based on an airman’s position in his career--provide 
information about how airmen would respond to 
changes in economic conditions, military pay raises, 
and bonuses. Developed for the Air Force’s Eniisted 
Force Management System, these models allow fore- 
casts of the behavior of different demographic groups 
and people in different occupations. Keywords: Enlist- 


ed personnel; Air Force personnel; Attrition; Forecast- 
ing; Mathematical models. (SDW) 
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AD-A213 310/6/GAR PC A03/MF A01 
Navy Personnel Research and Development Center, 
San Diego, CA. 

Development of a USMC Officer Assignment Deci- 
sion Su System: Functional Description. 
Technical Note Jun-Aug 86. 

R. E. Chatfield, and S. A. Gullet. Aug 89, 41p Rept 
no. NPRDC-TN-89-32 


This Functional Description (FD) was completed as 
part of the Life Cycle Management (LCM) process for 
development of an Officer Assignment Decision Sup- 
port System (OADSS). The document provides infor- 
mation about system lormance requirements, pre- 
liminary design iderations, and end-user impacts 
attributable to system implementation. Existing meth- 
ods of officer assignment are summarized and pro- 
posed improvements are detailed. System benefits are 
grouped into four categories: functional improvements; 
improvements of degree; timeliness; and elimination/ 
reduction of existing capabilities no longer required. 
Details pertaining to system input/output, data bases, 
failure contingencies, and security are also provided. It 
is recommended that a Data Requirements Document 
(DRD) be completed as the next phase in develop- 
ment of OADSS. (SDW) 
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AD-A213 311/4/GAR PC A03/MF A01 


Navy Personnel Research and Development Center, 
San Diego, CA. 

Development of a USMC Officer Assignment Deci- 
sion Support System: Economic Analysis. 


86. 
. A. Gullet. Sep 89, 32p Rept 


Rept. for Mar ee 
R. E. Chatfield, and 
no. NPRDC-TN-89-36 


This Economic Analysis (EA) was completed as part of 
the Life Cycle Management (LCM) process for devel- 
opment of an Officer Assignment Decision Support 
System (OADSS). This document provides information 
about costs associated with the two feasible alterna- 
tives for system development: (1) Existing System En- 
hancement; and (2) Distributed Processing--Minicom- 
puter. System development costs are divided into non- 
recurring and recurring cost categories while ‘sunk’ 
costs are excluded. A weighted benefits analysis re- 
vealed that the distributed Processing--Minicomputer 
alternative is preferable (1.60 vs.94). Thus, while the 
Distributed Processing--Minicomputer alternative may 
be ‘ideal,’ it is significantly more costly and there is 
some question about the systems operation/mainte- 
nance capability of the Officer Assignment Branch 
(MMOA). It is recommended that a Functional Descrip- 
tion (FD) be completed as the next phase in develop- 
ment of OADSS. 
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AD-A213 312/2/GAR PC A03/MF A01 
Navy Personnel Research and Development Center, 
San Diego, CA. 

Improving Marine Corps Enlisted Personnel Loss 
Forecasting. 

Interim rept. Jan-Dec 88. 

J. P. Boyle, and C. Mullins. Sep 89, 20p Rept no. 
NPRDC-TN-89-35 


This report describes the development of a model to 
forecast End of Active Service (EAS) and non-End of 
Active Service (non-EAS) losses. A validation study 
was conducted comparing the forecasts generated by 
the current method and forecasts generated by the 
method described in this report with actual FY87 
losses. The Linear Exponential Smoothing method 
outperformed the current method in producing 1-year 
ahead forecasts at the pay grade and year of service 
level of detail. Further research will explore other 
model specifications including multivariate and econo- 
metric techniques. Keywords: Loss forecasting, Time 
series models, Manpower planning, Force manage- 
ment. (SDW) 
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AD-A213 360/1/GAR PC AO5/MF A01 
Navy Personnel Research and Development Center, 
San Diego, CA. 


006,449 


MILITARY SCIENCES 
General 


Navy Corrections Program Evaluation: Volume 1. 
Design. 


Technical rept. Apr 88-Mar 89. 


E. W. Kerce. Aug 89, 86p Rept no. NPRDC-TR-89- 
17-VOL-1 


A comprehensive program evaluation and data collec- 
tion plan to assess the effectiveness of recent modifi- 
cations to the Navy disciplinary system is presented. It 
provides methods for evaluating the impact of correc- 
tional restoration policies on the Navy by assessing 
the retention and performance of sailors returned to 
active duty following confinement in correctional insti- 
tutions. It also includes provisions for evaluating orga- 
nizational processes, such as the integrity of program 
implementation across sites, the appropriateness of 
retraining interventions, and the efficacy of a unit man- 
agement system. It addresses the theoretical justifica- 
tion for specific program elements and employs meas- 
ures derived from applicable theory. A conceptual 
model of the Navy corrections program showing fac- 
tors affecting program impact was developed, and 
measures for each of the factors were specified. In- 
struments were designed to collect data from staff and 
prisoners, to be used in conjunction with archival 
records. A series of research questions and hypoth- 
eses are proposed and an analysis plan is suggested. 
Success criteria, methods for tracking individuals after 
release from corrections facilities, and recommenda- 
tions for implementing the evaluation system are in- 
cluded. Keywords: Non-military applications (correc- 
tions), Evaluation, Retaining, Performance, Criminal 
justice; Management information systems. 
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PB90-122110/GAR PC A02/MF A01 
Office of the Assistant Secretary of Defense (Force 
Management and Personnel), Washington, DC. 
Inter-Service Transfer of Commissioned Officers. 
Directive. 

W. Lansing. 2 Apr 84, 69 DOD-D-1300.4 


The Directive reissues DoD Directive 1300.4, February 
1, 1982, implements section 716 of Title 10, United 
States Code, and updates policy, responsibilities, and 
procedures concerning the transfer of commissioned 
officers on extended active duty. 
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PB90-124769/GAR PC A01/MF A01 
Office of the Assistant Secretary of Defense (Force 
Management and Personnel), Washington, DC. 
Interment Allowance for Deceased Active Duty 
Personnel. 

Directive. 

W. Amis. 25 Sep 78, 4p DOD-D-1344.8 


The Directive reissues DoD Directive 1344.8, Septem- 
ber 14, 1968, to update the established requirement 
for the periodic review of interment allowances to 
assure that survivors of active duty personnel are pro- 
vided a reasonable and adequate monetary allowance 
to cover interment expenses on a uniform basis. 


006,449 


PB90-124850/GAR PC A02/MF A01 
Office of the Assistant Secretary of Defense (Force 
Management and Personnel), Washington, DC. 
Advance Pay Incident to a Permanent Change of 
Station (PCS) for Members of the Uniformed Serv- 
ices. 


Instruction. 
P. Richards. 13 Dec 88, 6p DOD-I-1340.18 


The Instruction establishes policy, assigns responsibil- 
ity, and prescribes procedures governing the adminis- 
tration of an advance of basic pay incident to a PCS as 
authorized by DoD Military Pay and Allowances Entitle- 
ments Manual (DoDPM), Paragraph 40101. 
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006,450 

AD-A212 919/5/GAR PC A04/MF A01 

RAND Corp., Santa Monica, CA. 

Cost Estimates and Estimating Procedures in the 

HIR (Imaging Infrared) Maverick and AMRAAM (Ad- 

vanced Medium-Range Air-to-Air Missile) Pro- 
rams. 

nterim rept. 

J. P. Large, J. J. Angello, A. A. Barbour, H. G. 

Massey, and S. A. Resetar. May 88, 70p Rept no. 

RAND/R-3584-AF 

Contract F49620-86-C-0008 


This report examines successive Air Force and con- 
tractor cost estimates in the Imaging Infrared (IIR) 
Maverick and Advanced Medium-Range Air-to-Air Mis- 
sile (AMRAAM) programs. The research sought to de- 
termine why cost increased and, to the extent that cost 
growth was a result of poor estimating, how estimating 
procedures could be improved. Typically, estimates in- 
crease over time for many reasons: production quanti- 
ty may increase, inflation rates may go up, production 
rates may go down, planned advances in technology 
may not occur on schedule, system design may 
become more complex. If system designs change in 
important ways during development, it may not be rea- 
sonable to expect early estimates of schedule and 
costs to be reliable. The authors suggest that, before 
pouring additional resources into an effort to improve 
cost analysis procedures and organization, the Air 
Force should examine the actual function of independ- 
ent cost analysis. Keywords: Cost overruns; Air Force 
budgets; Air Force procurement. (KR) 
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AD-A213 379/1/GAR PC A06/MF A01 
Air Force Armament Lab., Eglin AFB, FL. 

Autopilot Design Methodology for Bank-to-Turn 
Missiles 


Interim rept. Mar 88-Apr 89. 
R. L. Smith. Aug 89, 108p AFATL-TR-89-49, SBI-AD- 
E801 979 


Complete use of the multiinput/multioutput (MINO) ca- 
pability of modern control theory is utilized by employ- 
ing a 3-axis, fully coupled autopilot design for the ex- 
tended medium range air-to-air technology (EMRAAT) 
airframe. With the exception of the drag equation, all 
nonlinear dynamics (including coriolis and gyroscopic 
terms) are retained prior to model linearization. Dis- 
crete linear quadratic regulator theory is used for con- 
troller designs. Gain scheduling is addressed in a sto- 
chastic manner allowing large random parameteric 
variations in missile roll, pitch, yaw rates, angle-of- 
attack, and sideslip. This is in contrast to most modern 
methodologies which in spite of the MIMO capability of 
modern control separate one axis from the other two 
(either roll from yaw/pitch or pitch from yaw/roll) in a 
desoupled design strategy. 
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AD-A213 254/6/GAR 
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PC A03/MF A01 


Naval Ocean Research and Development Activity, 
NSTL Station, MS. 

Simplification Methods for the World Vector 
Shoreline. 

J. L. Landrum. Aug 89, 22p Rept no. NORDA-232 


The fractal nature of the coastline makes it desirable 
to sample the World Vector Shoreline (WVS) data 
base in a manner related to the map scale at which it 
will be displayed. A survey of Navy users has deter- 
mined that several resolutions of the WVS are re- 
quired. This report shows the relationship among 
vector data-base resolution, display device resolution, 
and map scale, then presents three simplification algo- 
rithms. These algorithms provide means of reducing 
the data-base resolution to that which is appropriate 
for a particular map scale and display device resolu- 
tion. The discussion is supplemented with a series of 
maps illustrating the output of the simplification algo- 
rithms at several map scales. Keywords: Computer 
programs, Coastlines, Pixels, Computer mapping, For- 
tran, Digital electronic display devices, Data sets, Real 
time, Map scales. (AW) 


006,453 
PATENT-4 851 848 Not available NTIS 
Department of the Navy, Washington, DC. 
—- Agile Synthetic Aperture Radar. 

atent. 
D. R. Wehner. Filed 1 Feb 88, patented 25 Jul 89, 
24p AD-D014 235/6, PAT-APPL-7-151 042 
Supersedes PAT-APPL-7-151 042. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A radar transmission, reception and signal processing 
system generates high resolution synthetic aperture 
radar ground maps from air or space platforms using 
waveforms in which frequency is changed pulse-to- 
pulse. The transmitted radar signal is comprised of a 
series N bursts with n pulses per burst wherein each of 
the pulses is a fixed frequency step, delta f either 
above or below one or the other of the n pulses, i.e., 
the n pulses comprises an ordered set and further, 
preferably, wherein the set of n pulses is arranged in 
time as a random permutation of the ordered set. In 
each of the k sample gates for each burst the n com- 
plex samples of reflectivity are inverse Fourier trans- 
formed from frequency domain samples of reflectivity 
to synthetic range domain profiles to result in an array 
of aligned range profiles in each of k coarse range 
delay positions. Azimuth or cross-range processing is 
accomplished by thetic range cell with a suitable azi- 
muth reference to result in a set of complex numbers 
that represent complex reflectivity maps of the earth’s 
surface in that coarse range bin. Patents. (RRH) 
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PBS0-115205/GAR PC A03/MF A01 
Pacific Southwest Forest and Range Experiment Sta- 
tion, Berkeley, CA. 

Coast Redwood Ecological Types of Southern 
Monterey County, California. 

Forest Service general technical rept. 

M. Borchert, D. Segotta, and M. D. Purser. Sep 88, 
32p FSGTR-PSW-107 

Prepared in cooperation with Washington Univ., Seat- 
tle. Coll. of Forest Resources, and Los Padres Nation- 
al Forest, Goleta, CA. 


The report presents an ecological ‘ype classification 
for coast redwoods in the Monterey Ranger District of 
the Los Padres National Forest. The objectives and ra- 
tionale for ecological classification were present- 
ed in detail by Allen (1987). Basically, the landscape is 
partitioned into local ecosystems termed ecological 
types. As a classification/management unit the eco- 
logical type has (a) a unique plant association, (b) a 
defined set of site characteristics such as soils, geo- 
morphology, and geology, (c) resource J perme ca- 
pabilities, and (d) unique responses and tolerances to 
management activities. 


006,455 
PB90-851486/GAR 
~ Technical Information Service, Springfield, 


PC NO1/MF NO1 


Forest Statistics and Inventories. August 1970-Oc- 
tober 1989 (Citations from the NTIS Database). 
Rept. for Aug 70-Oct 89. 

Nov 89, 137p 


This bibliography contains citations concerning esti- 
mates of forest area, numbers of trees, timber volume, 
tree biomass, and timber products output. Citations 
cover counties, states, regions, and national parks and 
forests. Foreign country statistics are also included. 
Come 330 citations fully indexed and including a 
title list. 
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AD-A212 916/1/GAR PC A06/MF A01 
Alaska Univ., Fairbanks. 
Crustal Structure Studies Utilizing Earthquake Se- 
juences. 
inal rept. 1 Sep 85-31 Aug 88. 
L. D. Gedney, D. B. Stone, and J. N. Davies. Aug 89, 
106p AFOSR-TR-89-1231 
Grant AFOSR-85-0266 


The original goal was to use the Dall City earthquake 
sequence of Feb-Mar ‘85 to investigate the crustal 
structure of north-central Alaska. The scope was later 
modified to include studies of some earthquakes just 
north of the Alaska Range, the Gold King earthquakes, 
and later still to include data gathered from chemical 
explosions detonated by USGS as part of their Trans- 
Alaska Crustal Transect (TACT) program. The work di- 
vided roughly into Dall City events, Gold King events, 
Yukon Flats Experiment, permanent a 
sion data, and Barter Island - Fairbanks refraction. The 
models used in this study were applied to most of 
Alaska, and thus large differences were expected. In 
general the models for the areas north of Fairbanks 
are reasonably similar which is consistent with the fact 
that relocations of events using these different models 
don’t produce any clear preference; and south is ex- 
pectedly much more complex, given young accreted 
terranes with an underthrusting Pacific plate. (SDW) 
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AD-A213 074/8/GAR PC A03/MF A01 
Woods Hole Oceanographic Institution, MA. 

Kane Fracture Zone. 

Technical rept. 

B. E. Tucholke, and H. Schouten. 1988, 41p Rept 
no. WHOI-CONTRIB-6711 

Contracts N00014-87-K-0007, N00014-85-C-0001 
= in Marine Geophysical Researches, v10 p1-39 


The Kane Fracture Zone probably is better covered by 
geophysical survey data, acquired both by design and 
incidentally, than any other fracture zone in the North 
Atlantic Ocean. We have used this data to map the 
basement morphology of the fracture zone and the ad- 
jacent crust for nea y 5700 km, from near Cape Hat- 
teras to the middle of the Mesozoic magnetic anoma- 
lies west of Cap Blanc, northwest Africa. We use the 
trends of the Kane transform valley and its inactive 
fracture valley to determine the record of plate-motion 
changes, and we interpret the basement structural 
data to examine how the Kane transform evolved in 
response to changes in plate motion. The Kane trans- 
form has exhibited characteristic responses to 
changes in relative plate motion. The fracture-valley 
structure formed during extensional and compres- 
sional changes in relative plate motion can be decid- 
edly asymmetrical in conjugate limbs of the fracture 
zone. This assymmetry appears to be related to the 
‘absolute’ motion of the plate boundary with respect to 
the asthensphere. Reprints; Faults geology. (kt) 
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AD-A213 198/5/GAR PC A99/MF E06 
Missouri Univ.-Rolla. 

International Conference on Case Histories in 
Geotechnical Engineering (2nd) Held in Rolla, Mis- 
souri on 1-5 June 1988. Volume 1. 

Final rept. 1 Jan 88-30 Jun 89. 

S. Prakash. 30 Jun 89, 913p ARO-25645.1-GS-CF 
Grant DAALO3-87-G-0129 

See also Volume 2, AD-A213 199. 





The conference and state-of-the-art reports 
have been printed in two volumes which will be issued 
before the conference. The third volume containing re- 
ports, discussions, authors’ replies, speeches and 
wey rams, will be issued after the conference. 

first volume contains 136 papers, and the second 
volume contains 100 papers and six state-of-the-art 
papers. Partial contents of Volume 1 include: Case his- 
tories of Geotechnical and Hydrological Management 
of Solid, Hazardous, and Radioactive Wastes; Case 
Histories in Geological pen and Rock Mechan- 
ics; Case Histories of Dams, Embankments, and 
Slopes; Case Histories of Geotechnical Earthquake 
atria and Soil Dynamics. Keywords: Soil struc- 
ture. 
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DE69015198/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Fracturing Along the Grand Hogback, Garfield 


ty, Colorado. 

H. Garrett, and J. C. Lorenz. Aug 89, 35p SAND- 
88-3298 

Contract AC04-76DP00789 

Sponsored by nt of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
ee Original copy available until stock is exhaust- 


The several sets of fractures found in steeply aes 
Mesaverde strata along the Grand Hogback, nort! 
west Colorado, have previously been interpreted to 
either (1) entirely of pre-uplift origin, or (2) entirely 
caused by stresses created during folding and uplift. 
However, based on fracture characteristics measured 
at 32 locations —- Grand Hogback, we suggest 
that only the major fracture set formed prior to uplift, 
and corresponds to subsurface fractures in nearby flat- 
vying | reservoirs. These are the oldest fractures, which 
in the Mesaverde Group and lower Wa- 
satch Formation as a set of west-northwest trending, 
oT oe regional fractures in response to hori- 
zontal compression. Secondary sets of northwest 
through northeast trending, cross-cutting fractures 
post-date the west-northwest fracture set and can be 
related to stresses caused by structural deformation 
and exposure of the strata along the Grand Hogback. 
These cross-cutting fractures are suggested to have 
resulted from several different mechanisms: (1) as re- 
laxation fractures that formed subsequent to the early 
fracture event, (2) as fractures that formed on the 
north-south trending section of the Grand Hogback in 
response to cross-sectional folding, and (3) as frac- 
tures that formed on the sinuous and east-west trend- 
ing sections of the Grand Hogback in response to 
planar folding. The cross-cutting fractures are devel- 
oped widely along the Grand Hogback but are rare in 
the subsurface. Conjugate shear fractures in the lower 
Wasatch Formation formed in response to east-west 
compression and post-date folding. 17 refs., 12 figs. 
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DE89016169/GAR 

EG andG ~F Inc., Idaho Falls. 
Pr  Geopressured Brines and Wells in 
the Gulf Coast and Opportunities for Industrial/ 


PC A02/MF A01 


Research Participation. 

J. Negus-de Wys. 1989, 8p EGG-M-89081, CONF- 
890352-10 

Contract AC07-761D01570 

US Department of Energy research and My - 
for the geothermal marketplace: 7th Sager 

gram review, San Francisco, CA (USA), 21-23 Mar 
ee by Department of Energy, Washing- 
ton, DC. 

ee: of this document are illegible in microfiche 
pr 


Geopressured reservoirs exhibit pressure gradients in 
excess of the normal hydrostatic gradient. (In the Gulf 
Coast area the normal gradient is 0.465 psi/ft.) Pres- 
sures may approach lithostatic pressure and have 
been measured as high as 1.05 psi/ft in the Gulf Coast 
area. Geopressured ins exist worldwide and in a 
number of US locations, east, west, north and south. 
The Gulf Coast area has been studied extensively and 
is the subject of the DOE geopressured-geothermal re- 
search at present. Present industrial interest in the 
Pleasant Bayou and Hulin wells include: desalination 
plants, an economic study by a power company for re- 
gional use, use of generated electricity by a coalition of 
towns, aquaculture (catfish farming) research pro- 
gram, and an unsolicited proposal for enhanced oil re- 
covery of heavy oil. Direct uses of the hot brine cover 
dozens of industries and processes. An example of 
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multiple uses in the USSR is shown. A research spin- 
off: a sensitive in-line benzene monitor has been de- 
signed by USL and will be tested in the near future. An 
in-line pH monitor is also under development for the 
harsh conditions of the geopressured-geothermal 
wells. 24 refs., 12 figs. 
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Cees cot Senet Se Dynamics of the In- 
Rhyolites of Obsidian Dome 
California. 


Inyo pee Volcanic Chain, Eastern 

T. A. Vogel, B. C. Schuraytz, J. C. Eichelberger, H. 
W. Stockman, and H. R. Westrich. 1989, 71p DOE/ 
ER/13721-T1 

Contract FG02-87ER13721 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Drilling at Obsidian Dome has provided continuous 
core samples of the distal and proximal portions of Ob- 
sidian Dome, its conduit, and an associated feeder 
dike. Both the dome and conduit are chemically and 
page oy zoned and consist of a finely porphyrit- 
ic, high-Ba, low-silica rhyolite occurring in the basal 
portion of the dome and margins of the conduit and a 
finely porphyritic, low-Ba, higher silica rhyolite in the 

upper portion of the dome and center of the conduit. 
The high-Ba rhyolite contains two distinct phenocrysts 
assembla: with two distinct compositions, and rep- 
resents mingled magmas. The low-Ba rhyolite in the 
dome and conduit contains significantly fewer disequi- 
librium phenocrysts and is only slightly mingled. 
dike, sampled at 600 m depth, as well as a related 
tephra fall from Obsidian Dome vent, are entirely low- 
Ba rhyolite that contain no evidence of magma min- 
gling. End members of the mingled magma, calculated 
using two different methods, are a percent silica 
end member, and a silicic end member identical in 
composition to the dike and tephra fall from Obsidian 
Dome vent. This silicic end member was the first 
magma emplaced in the dike, and comprised much or 
all of the first magma vented to the surface during for- 
mation of the Obsidian Dome vent when eruption rates 
were high. Magma mingling of mafic and rhyolite 
magmas occurred during formation of the conduit. 59 
refs., 16 figs., 10 tabs. 
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Progress rept. 
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During this quarter the Norwegian Experimental Seis- 
mic System (NORESS) lost 171 hours and 37 minutes 
of data. The System Control and Receiving Station 
(SCARS) is continuing its efforts to the NORESS 

and Regional Seismic Test Network (RSTN) data onto 
optical disk. This quarter SCARS tna the remain- 
ing Arctic Experimental Seismic System (ARCESS) 
data that were initially agreed upon from Norwegian 
Seismic Array (NORSAR) on magnetic tapes. Satellite 
transmission of the data is not expected. The Receiv- 
ing and Monitoring Station (RAMS) is “lo its ef- 
forts in the software development for the joyable 
Seismic Verification System (DSVS). RAMS is pr in- 
volved in the data analysis of the seismometers for the 
DSVS project and the hardware check out. SCARS re- 
ceived 30 data requests involving 126 events. There, 
was 1 RSTN data request for a total of 1 event, 12 
NORESS data requests for a total of 89 events, 7 
ARCESS data requests for a total of 22 events, and 10 
_ia Unit (STU) data requests for 14 events. 4 

s., 1 4 
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Evaluation of 

1886 Charleston 

Final rept. Nov 84-May 89. 

R. M. White, and L. T. Lone Oct 89, 490p 

Also available from Supt. of Docs. Prepared in coop- 
ne mag 9 


for the Cause of the 


eration with Georgia Inst. of Tech., Atlanta. 
by Nuclear Regulatory Commission, Washington, DC. 
Div. of Engineering. 


The report describes a ysical/geological investi- 
gation in the C marlesion down G Carolina area for the 
purpose of narrowi the range of theories used to ex- 
plain the 1886 ion earthquake. A comprehen- 
sive data set was established by combining existing 
vity, magnetic and yg data with 

and drilling data. A magnetotelluric 

survey consisting of 12 soundings, interpreted to 
depthe of over 40 kilometers, was also acquired. A 
geologic model of the crust in the Charleston area was 
constructed to define the locations of Triassic/Juras- 
sic basins and Paleozoic plutons in greater detail than 


has previously been achieved. Three-dimensional re- 


seismic, 


rather than due to stress ampli 
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K. S. Kellogg, and P. D. Rowley. 1989, 33p PP-1498 
Also avail from Supt. of Docs. Library of Congress 
catalog no. 88-607945. Prepared in cooperation with 
National Science Foundation, Washington, DC. 


Contents: Introduction; Geologic setting; Structural 
ology; Paleomagnetic evidence for relative rotation 
about vertical axes in the Sweeney and Hauberg 
Mountains; Discussion; Conclusions. 
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Doctoral thesis. 

M. Rafiq. 1987, 291p 

Portions of this document are not fully legible. 


The Ambela granitic complex is a middle to Late Pale- 
ozoic batholith consisting of oversaturated (70%), 
saturated (20%), undersaturated (5%) and basic (5%) 

neous rocks. Petrographic study reveals three major 

ivisions of the rocks: Group | includes granites and 
alkali granites; Group II includes quartz syenites, alkali 
quartz syenites, syenites, alkali syenites and feldspath- 
oidal syenites; and Group Ill consists of basic dykes. 
Chemical classification, based on 166 major element 
analyses, match the petrographic division, and the 
rocks vary from peraluminous (partly metaluminous) to 
peralkaline in composition. Major, minor and trace ele- 
ment contents of the rock indicate a within plate (conti- 
nental) origin. Major and minor element variations 
show fractionation or silicic parental magma (from 
granites to alkali granites of Group |) generated by par- 
tial melting within the lower crust. 
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Mexico City Earthquake 1985: Seismic Damage 
Analysis and Reconstruction . December 1985-Oc- 
tober 1989 (Citations from the Compendex Data- 


base). 
Rept. for Dec 85-Oct 89. 
Nov 89, 57p 


This bibliography contains citations concerning the 
devastating Mexico City earthquake of September 
1985. Arédes are concemed with demage anaiysia of 
building, oo ar dam, and other structures. Behavior 
analyses of various construction techniques are exam- 
ined. Repair, reconstruction, and upgrading of dam- 
aged and ty om a buildings and structures are also 
considered. Seismic hazard mapping is referenced in a 
related publication. Earthquake prediction, and seis- 
mic design are referenced in related bibliographies. 
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Water Quality Survey of Nutrient Loadi to 
Center Hill Lake from the Caney Fork River Basin. 
Final rept. Mar 88-Jan 89. 

S. J. Pucker, J. A. Gordon, and H. T. Andrews. Aug 
89, 216 


p 
Contract DACW62-88-C-0039 


The U.S. Army Corps of Engineers contracted with 
Tennessee Technological University for a comprehen- 
sive survey of water quality conditions in Center Hill 
Lake and the Caney Fork River Basin. Primary pur- 
poses of the survey were to evaluate nutrient loadings 
of major inflows and wastewater treatment of the 
survey were to evaluate nutrient loadings of major in- 
flows and wastewater treatment plants in the basin by 
bi-weekly grab-sampling and to determine effects of 
nutrients on water quality conditions in both embay- 
ments and the main-channel of the lake. The report 
presents a thorough anlaysis of those water quality pa- 
rameters measured in the survey period and compares 
the data with previous data from the lake and similar 
reservoirs. Trophic levels for the survey period are esti- 
mated based on collected lake information. In addition, 
one storm event was surveyed in detail at two stream 
locations to evaluate the relations hip between runoff 
and nutrient levels. Keywords: Reservoir water quality; 
Nutrient loadings. (SDW) 
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89, 216p 
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The U.S. Army Corps of Engineers contracted with 
Tennessee Technological University for a comprehen- 
sive survey of water quality conditions in Center Hill 
Lake and the Caney Fork River Basin. Primary pur- 
poses of the survey were to evaluate nutrient loadings 
of major inflows and wastewater treatment of the 
survey were to evaluate nutrient loadings of maior in- 
flows and wastewater treatment plants in the basin by 
bi-weekly grab-sampling and to determine effects of 
nutrients on water quality conditions in both embay- 
ments and the main-channel of the lake. The report 
presents a thorough anlaysis of those water quality pa- 
rameters measured in the survey period and compares 
the data with previous data from the lake and similar 
reservoirs. Trophic levels for the survey period are esti- 
mated based on collected lake information. In addition, 
one storm event was surveyed in detail at two stream 
locations to evaluate the relations hip between runoff 
and nutrient levels. Keywords: Reservoir water quality; 
Nutrient loadings. (SDW) 
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Final technical rept. 

L. Baird, and M. G. Anderson. Jun 89, 202p R/D- 
5854-EN-01-VOL-1 

Contract DAJA45-87-C-0053 

See also Volume 2, AD-A213 278. 


We report the further development of the ungauged 
forecasting model MILHY. Specifically, new routines 
are introduced to allow discrete routing in channel and 
floodplain zones, and allowance is made for turbulent 
exchange between channel and floodplain. The pro- 
gram (MILHY3) is applied to the Fulda watershed in 
West Germany. In addition, a 2-dimensional finite ele- 
ment scheme (RMA2) is applied to a 30 km reach of 
the River Fulda. We conclude that it should be perfect- 


158 VOL. 90, No. 3 


ly feasible to couple MILHY3 to RMA2: MILHY3 gener- 
ating the inflow hydrograph and RMA2 predicting the 
detail of inundation downstream as well as predicting 
stage at the final outflow. The latter component of the 
study has been undertaken at the Hydrologic Engi- 
neering Center at Davis, California. With funds avail- 
able at Bristol University we propose to continue this 
research and development work over the next 18 
months to October 1989 under the aegis of the con- 
tract research area. The code for MILHY3, as devel- 
oped on a Sun 3/60 workstation by Laura Baird, is 
contained in an appendix to this report. Keywords: 
Flooding; Computerized simulation; Computer pro- 
grams. (KT) 
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Final technical rept. 

L. Baird, and M. G. Anderson. Jun 89, 109p R/D- 
5854-EN-01-VOL-2 

Contract DAJA45-87-C-0053 

See also Volume 1, AD-A213 277. 


| have made major changes in MILHY2 to improve the 
predictive capability of the downstream conveyance 
estimation, specifically under out-of-band conditions. 
Therefore, turbulent exchanges of momentum be- 
tween segments of flow in a cross-section and multi- 
ple-routing reaches have been incorporated. However, 
the overall structure of the MILHY3 code remains un- 
changed since MILHY2. All new computations occur 
within existing subroutines, some of which have been 
extensively rewritten. Keywords: Flooding; Computer- 
ized simulation; Computer programs. (KT) 
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The investigation was based on a preliminary ground- 
water flow model of the 1100 Area. Because few local 
data were available for this effort, an existing regional 
ground-water flow model of the Hanford Site was ap- 
plied, which is based on the Variable Thickness Tran- 
sient (VTT) ground-water flow code (Kipp et al., 1976). 
A submodel of the Hanford Site model was developed 
based on the VTT code. An independent model con- 
sisting of a simple representation of the local condi- 
tions in the vicinity of the North Richland well field was 
also used in the investigation. This model, based on 
the MODFLOW code (McDonald and Harbaugh, 
1984), was used in a series of transient simulations to 
examine dynamic aspects of the well field/recharge 
basin. Results from this simple model also provide an 
independent, qualitative check of results produced 
with the 1100 Area model based on the VITT code. 
This report summarizes the 1100 Area modeling inves- 
tigation, including the approach used to generate re- 
sults for the regional and 1100 Area VTT models, the 
approach used in the transient MODFLOW model, re- 
sults from some initial steady-state and transient simu- 
lations with the submodel and the MODFLOW models, 
and resulting conclusions and recommendations. Be- 
cause local data were lacking to develop and calibrate 
the models, the investigation described in this report 
can best be described as a “sensitivity analysis” of 
— flow in the 1100 Area. 4 refs., 10 figs., 2 
tabs. 
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Journal article. 
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c1986, 12p EPA/600/J-86/510 

Grant EPA-R-811257 

Pub. in Water Air and Soil Pollution, v31 p1091-1101 
1986. Sponsored by Environmental Research Lab., 
Athens, GA. Office of Research and Development. 


Watershed descriptors have been obtained or com- 
piled for 1439 watersheds in the northeastern and 
upper midwestern United States. A methodology, 


which combines multiple linear regression procedures 
with a simple deterministic model for alkalinity shows 
promise as a tool for acid precipitation assessments. 
Mean absolute errors in predicted lake alkalinity con- 
centrations of approximately + or - 100 microeq/L 
were obtained with no significant difference (at the 
0.05 significance level) between predicted and ob- 
served alkalinity histograms. Estimates of the lake re- 
sources-at-risk across the depositional gradient from 
Minnesota to the Adirondack Pack of New York were 
established. (Copyright (c) 1986 by D. Reidel Publish- 
ing Company.) 
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SG-CP-89-02 
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Prepared in cooperation with North Carolina State 
Univ. at Raleigh. Sponsored by National Oceanic and 
Atmospheric Administration, Rockville, MD. Office of 
Sea Grant and Extramural Programs. 


Recent advances in electronics and microcomputers 
have made lower cost, more reliable instrumentation 
available for use in the monitoring of aquaculture re- 
search and production systems. In addition, improve- 
ments in water quality sensor design have reduced the 
frequency of routine probe maintenance and calibra- 
tion. The use of these new components in aquaculture 
presents an opportunity for researchers and managers 
to collect high quality data with minimal labor input. Re- 
liable data together with more sophisticated simulated 
models should lead to a deeper understanding of pond 
ecosystem dynamics and to predictive procedures for 
managing pond water quality. Design criteria for devel- 
oping monitoring systems for aquaculture use are out- 
lined. The integration of ‘off-the-shelf’ data acquisition 
systems and commercially available sensor probes for 
research and commercial aquaculture applications are 
discussed. Methods for measuring standard weather 
parameters and water quality parameters are re- 
viewed. Typical problems that are encountered in 
monitoring water quality parameters are reviewed. 
Typical problems that are encountered in monitoring 
quality are summarized. Finally two existing data ac- 
quisition systems are described in detail. The first was 
designed to research of pond stratification and the 
= for monitoring and managing four production 
ponds. 


006,474 

PB90-119603/GAR PC A09/MF A02 
Stanford Univ., CA. Dept. of Civil Engineering. 
Prediction of Groundwater Flow and Mass Trans- 


_— Using Linear and Nonlinear Estimation Meth- 
s. 
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P. K. Kitanidis. Aug 89, 196p USGS/G-1491 

Grant DI-14-08-0001-G-1491 
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Geologic formations are heterogeneous with respect 
to the properties which affect groundwater flow and 
transport. However, the reliability of predictions can be 
improved through the effective use of site-specific 
measurements, descriptions of the spatial structure of 
eohydrologic properties, and mathematical models of 
low and transport. Past research has focused on 
methods which involve some form of linearization and 
consequently are applicable to small-variance cases. 
The applicability of the approach was evaluated 
through analysis and applications. The methodology is 
advantageous when the variance of the logarithm of 
conductivity is large but there are many measure- 
ments. Furthermore, this research has combined ana- 
lytical and numerical methods to extend such methods 
to large-variability cases. The developed methodolo- 
gies can be used by modelers in calculating probabil- 
ities needed in risk analysis, in selecting sampling 
strategies, in assessing the degree of contamination, 
and in devising cost-effective and reliable manage- 
ment policies. 
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Mitigation of Acid Deposition: Liming of Surface 
Waters. 


Final rept. 

J. Bartoshesky, R. Price, and J. DeMuro. May 89, 
54p PPRP/AD-89-4 

Sponsored by Maryland Power Plant Research Pro- 
gram, Annapolis. 


In recent years acid deposition has become a serious 
concern internationally. Scientific literature has docu- 
mented the acidification of numerous lakes and 
streams in North America and Scandinavia resulting in 
the depletion or total loss of fisheries and other aquatic 
biota. Liming represents the only common corrective 
practice aimed specifically at remediating an affected 
acid receptor. The report reviews a range of liming 
technologies and liming materials, as well as the effect 
of surface water liming on water quality and aquatic 
biota. As background to the liming discussion, the hy- 
drologic cycle and the factors which make surface 
waters sensitive to acid deposition are also discussed. 
Finally, a brief review of some of the liming projects 
that have been conducted, or are currently in operation 
is presented, giving special emphasis to mitigation ef- 
forts in Maryland. Liming has been effectively used to 
counteract surface water acidification in parts of Scan- 
dinavia, Canada, and the U.S. To date, liming has gen- 
erally been shown to improve physical and chemical 
conditions and enhance the biological recovery of 
aquatic ecosystems affected by acidification. 
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The Aberdeen Pesticide Dumps/Fairway Six site is a 
former disposal area in Moore County, North Carolina, 
approximately 1.6 mies west-northwest of Aberdeen. 
In August 1984 the State was alerted that pesticides 
had been disposed of at annd around the site for a 
number of years. A State insection revealed that soil 
and debris were contaminated with pesticides. In June 
1985 EPA initiated an emergency response action to 
excavateand remove onsite contaminated surface soil 
and two buried trenches. The soil and debris were dis- 
posed of offsite. The predominant contaminants of 
concern affecting the soil and debris are chlorinated 
organo-pesticides. The selected remedial action for 
this site includes excavating and homogenizing stock- 
piled pesticide-contaminated wastes; treating homog- 
enized wastes in an onsite, mobile thermal treatment 
facility and reinjecting process wastewater or scrubber 
blowdown into the thermal treatment facility. 
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Research on gas flooding and miscible displacement, 
with an emphasis on improvement of CO2 flood per- 
formance is described. Low reservoir volumetric 
sw efficiency is the major problem associated with 
gas looding and all miscible displacements. CO2 

looding would be considerably more efficient if a 
larger area of the reservoir could be contacted by the 
gas. Current research has focused on mobility control, 
computer simulation, and reservoir heterogeneity stud- 
ies. Three mobility control methods have been investi- 
gated: the use of polymers for direct thickening of high- 
density carbon dioxide, mobile “foam-like dispersions” 
of carbon dioxide and aqueous surfactant, and in situ 
— of chemical precipitates. 17 refs., 22 figs., 8 

S. 
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Effects of capillary heterogeneity at the macroscopic 
scale have previously been analyzed for static condi- 
tions or in the context of outflow end-effects. This 
paper presents a systematic study for the case of one- 
dimensional, steady-state flow, that complements 
recent work on transient displacement (Chang and 
Yortsos, 1989). We consider the saturation response 
to various forms of heterogeneity. Included are analyti- 
cal results for certain model cases, some general re- 
sults, and numerical solutions for variously correlated 
spatial variations. The sensitivity to process param- 
eters, such as rate and heterogeneity length scale and 
correlation, is studied. Physical interpretations are of- 
fered, and potential applications in the estimation of 
heterogeneity are discussed. 15 refs., 13 figs. 
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The University of Alabama has an established commit- 
ment to assist in the prudent development of the 
state’s natural resources. The State School of Mines, 
which was established by yo eae was expanded 
and designated the School of Mines and Energy De- 
velopment (SOMED) in 1977. SOMED has the func- 
tional responsibility for the planning, coordination, and 
support of mineral and energy related research at the 
University through the various schools and colleges, 
the Natural Resources Center, and the Mineral Re- 
sources Institute. SOMED also supports faculty re- 
search through a grants program and undergraduate 
and graduate research and education in scholarships, 
fellowships, and grants. in the past 12 years, SOMED 
has been successful in carrying out its mission. 
SOMED programs are briefly outlined. 
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Brine Chemistry and Control of Adverse Chemical 
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J. E. Oddo, E. H. Street, A. T. Kan, M. L. Johnson, 
and M. B. Tomson. Jul 89, 125p GRI-89/0216 
Contract GRI-5088-212-1717 

Sponsored by Gas Research Inst., Chicago, IL. 


Co-production is the sponsored concept of attempting 
to recover a significant fraction of the gas remaining in 
place after a field has watered out. It requires the pro- 
duction and disposal of large volumes of brine. Three 
chemistry problems associated with the brine are: 
scale formation; carbon dioxide corrosion; and solids 
or turbidity production. Most of the reported work 
during the previous year has focused on the first two of 
the problems. Scale has been controlled in the Hitch- 
cock gas field near Galveston, Texas, by injecting in- 
hibitors down 1/4 in. OD stainless steel treat strings. 
Cost effective 316 SS was used instead of convention- 
al high alloys. Over one hundred thousand dollars was 
saved on the field alone. It is planned to compare the 
economics of treat strings with that of inhibitor squeez- 
es. Work has been done on the solubility of calcium 
inhibitors and the fate of inhibitors in core materials; 
both of which relate to optimizing inhibitor squeeze 
design. The use of managed scale control for corro- 
sion inhibition is being studied in the laboratory by ex- 
amining the dynamics of iron carbonate formation and 
in the field by injecting phosphate in online slip 
streams. 
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Offshore Scientific and Technical Publications, 
February-July, Spring 1989. 

Quarterly rept. 

1989, 34p 


The catalog lists all current (1987-1989) scientific and 
technical publications of the Offshore Minerals Man- 
agement Program. The catalog is updated and re- 
leased on a quarterly basis in winter, spring, summer, 
and fall. Publications available after July 21, 1989, will 
be listed in the next issue. Additional copies of the 
pn may be obtained from the Technical Publica- 
tions Unit (TPU) at the address below. 


Natural Resource Management 


006,482 


PB90-122706/GAR PC A12/MF A02 
Peshawar Univ. (Pakistan). Dept. of Botany. 
Ecological Studies of Some Range Grasses in Pe- 
shawar Valley. 

Doctoral thesis. 

F. Hussain. 1978, 252p 


Cenchrus ciliaris and Bothriochioa pertusa belong to 
subfamily Panicoideae of family Gramineae, and both 
are perennial bunch grasses, growing from plains up to 
1000 meters in dry hot tropical and subtropical regions 
of the world. They are preferred for pasture and pre- 
venting erosionby range oo see personnels due 
to their easy germination, ing establishment, fast 
and vigorous growth, production of enough platable 
forage and seeds. Moreover, they can withstand 
drought and grazing effectively. 
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006,483 


AD-A213 214/0/GAR PC AO1/MF A01 

Woods Hole Oceanographic Institution, MA. 

Comment on ‘Empirical Orthogonal Function Anal- 

= of Advances Very High Resolution Radio- 
eter Surface Temperature Patterns in Santa Bar- 

poe Channel’ by G.S.E. Lagerloef and R. L. Bern- 

stein. 

K. be Kelly. Apr 89, 4p Rept no. WHOI-CONTRIB- 

67 


Pub. in Jnl. of Geophysical Research, v93 nC12 
p15753-15754, 15 Dec 88. 


The recent article by Lagerloef and Bernstein (1988) 
incorrectly states that two different empirical 

nal function (EOF) decompositions were used to ex- 
amine a series of infrared images. In fact, they re- 
moved the mean in two different ways, but the decom- 
positions are otherwise identical. To reduce the 
number of computations for the EOFs, they took ad- 
vantage of a relatively well known numerical trick: they 
decomposed the smaller covariance matrix, obtained 
from the transpose of the original data matrix. Howev- 
er, there is an even more efficient computational 
method for EOFs. For a data set without significant 
gaps, one can compute the orthogonal functions, the 
eigenvalues, and the amplitudes in a single step using 
singular value decomposition (SVD) without ever con- 
structing either version of the covariance matrix. Fur- 
ther, the SVD formulation clearly illustrates that there 
is only one decomposition. Reprints. (jhd) 


006,484 
N89-29402/9/GAR 

(Order as N89-29354/2/GAR, PC ar -4 

1 

Joint Publications Research Service, Arlington, VA. 
Features of Correlation Structure of Spectrum of 
Optical Signals Coming from Remotely Sensed 
— (Using Sea Surface as Example). Abstract 


nly. 
A. Popa, B. M. Balter, M. Ganzorig, V. V. Yegorov, 
and R. Kachinski. c18 Jan 89, 2p 
In Its Jprs Report: Science and Technology. 
Space p 23-24. Trans. into English from Issledovaniye 
Zemli Iz Kosmosa (Moscow, USSR), No. 3, May - Jun. 
1988 p 23-30. 
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The spectral characteristics of remotely sensed ob- 
jects depend on a — number of factors governing 
the interaction of light waves from the sensed environ- 
ment. Some of these factors are of a band selective 
nature and others of a panchromatic nature. The per- 
centage contribution to the overall spectrum of each 
spectral pattern that can be matched with a specific 
factor is usually a random quantity or a random func- 
tion of time. Correlation analysis is well suited to study- 
ing these patterns. Variations in the size of any factor 
usually result in correlated variations in the spectral re- 
flectance factors (KSYas) in various spectrum chan- 
nels of a remote sensor such as a spectrometer. This 
makes it possible to estimate the contribution of each 
factor and of its spectral pattern to the overall spec- 
trum. A method is discussed for a visual analysis of the 
field of interchannel correlations, using as an example 
data from sea surface spectrometry. 


006,485 

N89-29826/9/GAR PC A04/MF A01 

Begeleidingscommissie Remote Sensing, Delft (Neth- 

erlands). 

Water Depth Mapping by Means of Landsat TM 
tic Mapper). 


(Thema 

Final Report. 

W. Vanhengel, and D. Spitzer. Dec 88, 51p BCRS- 
88-12, ETN-89-95473 

Contract BCRS-PROJ-4512/OP-1.4 

Original Contains Color Illustrations. 


The determination of the coastal water depths by 
means of remote sensing is investigated. Models for 
the transmission of the solar radiance through the at- 
mopshere, and algorithms linking the water leaving ra- 
diance with the water depth are developed. After pre- 
processing of the satellite image and the sea truth, the 
algorithms are calibrated. The maps of bottom levels 
are computed. The results lead to the conclusions 
that: the range of the original pixel values is an impor- 
tant selection criterion for the satellite image; the rela- 
tive error is about 15 percent; the strategy by which 
techniques such as contrast enhancement, destriping 
and filtering, are applied to the satellite image is impor- 
tant, with respect to the quality of the modified image; 
the water depth algorithm is sensitive to substantial 
variations of the bottom composition which can cause 
disturbing effect. The optimization of the computation- 
al method is discussed. The results can be used in ad- 
dition to conventional depth sounding methods in the 
fields of hydrography, coastal morphology, shore pro- 
tection and surveying. 


006,486 

N89-29827/7/GAR PC A03/MF A01 
Waterloopkundig Lab. te Delft, Emmeloord (Nether- 
lands). De Voorst Lab. 

Erosion Monitoring Using Remote Sensing. 

J. R. Moll, R. Nieuwkamer, J. M. Widjaya, and A. 
Makmur. Dec 88, 47p BCRS-88-16A, REPT-Q-551 
Contract BCRS-PROJ-4523/TO-2.7 

Original Contains Color Illustrations. 


An approach to monitor erosion using remote sensing 
data is elaborated. The approach is focused on the 
measurement of sedimentation in reservoirs. Concen- 
trations of suspended sediments in a reservoir are re- 
lated to functions of SPOT and LANDSAT measured 
digital photon counts. Jatiluhur reservoir on West Java 
is selected for the study. Ground data are computed 
using the mathematical model SERES-1 (Sedimenta- 
tion in Reservoirs) as ground measurements are not 
available at the time of the satellites overpasses. The 
results are promising, and temporal and spatial ex- 
trapolation possibilities of the relationships obtained 
need further investigations. 


006,487 
N89-29828/5/GAR 
Eurosense B.V., The Hague (Netherlands). 


PC A07/MF A01 


Applicability of Remote Sensing for Disaster Miti- 
. Remote Sensing and image Processing 
echniques for Disaster Mitigation and Risk Moni- 


ak 

Final Report. 

C. Voute. Dec 88, 149p BCRS-88-20, ETN-89-95481 
Contract BCRS-PROJ-4521/CO-1.8 


— in Cooperation with Landplan B.V., Nether- 
ands. 


The aim of the project is to study, and provide suitable 
criteria, for the operational application, on short and 
medium term, of airborne and space remote sensing 
and image processing techniques. The prevention or 
mitigation of the effects from natural disasters on set- 
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tlements in developing countries is taken into account. 
Only aspects of risk analysis and disaster mitigation 
which are essential for a more systematic choice of 
remote sensing tools for disaster mitigation planning 
are considered. The advantages of limiting the scope 
are that the diversion from the study topic can be 
avoided, and to simplify the selection of case studies, 
to enhance more rapidly the operation of the selected 
methodologies. The report concentrates on the appli- 
cation of remote sensing for disaster mitigation activi- 
ties at both regional and local level. It is primarily ad- 
dressed to local planning authorities with, on the one 
hand, the operational links to regional authorities, and 
to the neighborhood organizations on the other. The 
regional level plays an institutional key role, between 
the national and local authorities. Criteria for improving 
the dialogue between the mitigation planning team and 
the remote sensing and image processing specialist 
are provided. The essential points on the feasibility 
and applicability of the project are given. 


006,488 


N89-29829/3/GAR PC A03/MF A01 
Begeleidingscommissie Remote Sensing, Delft (Neth- 
erlands). 

Remote Sensing of Environmental Pollution by 
Laser-induced Fluorescence in Trees (LIFT). 

Final Report. 

A. Rosema, G. Cecchi, L. Pantani, B. Radicatti, and 
M. Romuli. Dec 88, 28p BCRS-88-21, ETN-89-95482 
Contract BCRS-PROJ-4541/AO-4.1 

Sponsored in Part by Italian Special Program on Im- 
provement of Agricultural Productivity. 


The relations between photosynthesis and chlorophyll 
fluorescence are explained. A review in the field of 
remote sensing of chlorophyl fluorescence is shown. 
The objective of the LIFT project is to investigate the 
possible use of laser induced fluorescence (LIF) for 
observing and monitoring vegetation stress due to air 
pollution. The instrumentation and set up is described 
and results are presented. Changes in LIF and air pol- 
lution are found to be strongly related. The results can 
be explained in terms of ozone stress, possibly en- 
hanced by SO2. These effects appear at low concen- 
trations of ozone, below the concentration limit of 30 
(parts per billion), recommended in the Netherlands. It 
is concluded that this new remote sensing technique 
has a strong potential in the field of environmental 
mapping and monitoring. 


006,489 


N89-29830/1/GAR PC A04/MF A01 
Begeleidingscommissie Remote Sensing, Delft (Neth- 
erlands). 

Demonstration Project Relating to Remote Sens- 
ing Techniques and Methods for Monitoring the 
Quality of the Natural Environment. 

Final Report. 

A. M. C. Goedmakers, C. S. Meyer, and J. W. 
Vandebrink. Jan 89, 63p BCRS-89-02, ETN-89- 
95484 

Contract BCRS-PROJ-4532/TO-2.9 

Original Contains Color Illustrations. Prepared in Coop- 
eration with the Provincial Planological Service, Gron- 
ingen, Netherlands and Consulting and Planning 
Bureau, Zakynthos, Greece. 


The project to develop an operational methodology for 
environmental monitoring is described. It is based on 
high resolution satellite imagery in combination with 
the conventional source of environmental data. This 
methodology is applicable in all parts of the European 
Community. Two different regions, one in the Nether- 
lands, and one in Greece are selected as test areas. 
The analysis of the selected areas includes: for the 
Netherlands, the possibilities of mapping linear land- 
scape elements like hedgerows and ditches, identifica- 
tion of soil disturbance, and grassland classification; 
for the region in Greece, land cover assessment and 
identification of succession stages during regrowth of 
natural vegetation after burning, mapping of forest and 
brush fires, analysis of coastal water quality, and map- 
ping of roads. Satellite images of LANDSAT TM and 
SPOT are used. The results obtained in both areas and 
recommendations are given. 


006,490 


N89-29831/9/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 


Comparison of Calibrated (X-Band) SLAR (Side- 
Looking Aereal Radar) Data Measured in Three Dif- 
ferent Test Sites in the Netherlands. 

Final Report. 

G. Vanderburg, and D. Uenk. May 89, 19p BCRS-89- 
08, NLR-TR-88-064-L 

Contract BCRS-PROJ-AO-2.6 


Calibrated (X-band) radar data of sugar beets, pota- 
toes and winter wheat, taken almost simultaneously in 
three different test sites are compared. The purpose is 
to examine whether ground truth of one of the test 
sites can be used to classify the other. It is concluded 
that differences occur between the calibrated levels of 
radar backscatter of the crops measured in the differ- 
ent test sites. The magnitude of these differences de- 
pends on the type of the crop. For beet the difference 
averages about 0.2 to 0.9 decibel, for potatoes 0.4 to 
1.5 decibel and for wheat 0.8 to 2.3 decibel. It is sug- 
gested that variations in ecological conditions and 
management practices, like row direction, row spacing 
and plant density, between the test sites account for 
the observed differences. Differences in weather con- 
ditions in the three regions may play a significant role. 
Weather conditions affect the structure of the crop 
canopies and thereby the radar backscatter of the 
crops. 


Soil Sciences 
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PB90-117094/GAR PC A02/MF A01 
Environmental Research Lab., Athens, GA. 
Simulation of Solute Transport in Aggregated 
Media. 

Journal article. 

F. K. Fong, and L. A. Mulkey. cApr 89, 6p EPA/600/ 
J-89/097 

Pub. in American Institute of Chemical Engineers Jnl. 
35, n4 p670-672 Apr 89. 


The model presented in the study describes solute 
transport in soil columns by considering aggregate size 
distribution. An iterative numerical scheme is intro- 
duced to implement the model. The work clearly dem- 
onstrates the importance of including increasingly 
more detail in modeling solute-soil interactions and 
suggests that for certain spherical packing material 
sites, previous analyses of packed beds that ignore 
aggregate size distribution may be inadequate. Failure 
to include effects of aggregate size can lead to sub- 
stantially different breakthrough curves and may incor- 
rectly represent solute movement in contaminated 
soils or treatment systems. 


006,492 


PB90-120437/GAR PC A03/MF A01 
National Center for Earthquake Engineering Research, 
Buffalo, NY 

Subsurface Conditions of Memphis and Shelby 
County. 

Technical rept. 

K. W. Ng, T. S. Chang, and H. H. M. Hwang. 26 Jul 
89, 42p NCEER-89-0021 

Grants NSF-ECE88-3016, NSF-ECE86-07591 

See also PB90-120445. Prepared in cooperation with 
Memphis State Univ., TN. Center for Earthquake Re- 
search and Information. Sponsored by National Sci- 
ence Foundation, Washington, DC. 


The report presents the subsurface conditions of 
Memphis and Shelby County, TN based upon existing 
geotechnical data. For this study, about 8,500 boring 
logs have been collected from government agencies 
and private geotechnical companies. Supplementary 
geotechnical data were also gathered from water-well 
logs, soil surveys, and technical publications. These 
data have been compiled and analyzed to establish 
the subsurface conditions of Memphis and Shelby 
County. The subsurface conditions are presented in 
the format of representative soil logs. These soil logs 
can be used to evaluate the soil amplification and liq- 
uefaction potential in Memphis and Shelby County due 
to earthquakes. In addition, these soil logs are also 
very useful for land use planning. 
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N89-29405/2/GAR 

(Order as N89-29354/2/GAR, PC en 

01 

Joint Publications Research Service, Arlington, VA. 
Airborne Laser Spectrofluorometer for Remote 
Sensing of Earth’s Surface. Abstract Only. 
V. M. Avetisyan, V. G. Atanesyan, A. A. Melik- 
Sarkisyan, A. A. Nazaryan, and R. G. Oganesyan. 
c18 Jan 89, ip 
In Its Jprs Report: Science and Technology. Ussr: 
Space p 26. Trans. into English from Issledovaniye 
Zemli Iz Kosmosa (Moscow, USSR), No. 3, May - Jun. 
1988 p 81-85. Previously Announced as X89-10097. 


A detailed description is presented of an airborne laser 
spectrofluorimeter designed for studies of the earth 
surface, which uses a single laser to stimulate radi- 
ation from water, soil, and vegetation, and then meas- 
ures and analyzes the full spectrum of this radiation. 
The use of this instrument allows quantitative meas- 
urements of fluorescing molecules such as chlorophyll 
or those in natural oil products and their depth distribu- 
tions, the identification of fluorescing molecules and 
associated neutral objects, and the measurements of 
water depth in shoal water. Optical schemes of the 
spectrofluorimeter are presented for both helicopter 
and aircraft installations, together with the principal 
block diagrams of the instrument and examples of in 
situ measurements of various objects. 


006,494 

N89-29825/1/GAR PC A07 
National Aeronautics and Space Administration, 
Washington, DC. 

Earth Resources: A Continuing Bibliography with 
Indexes (Issue 62). 

Nov 88, 146p NAS 1.21:7041(62), NASA-SP- 

7041 (62) 


This bibliography lists 544 reports, articles, and other 
documents introduced into the NASA scientific and 
technical information system between April 1 and June 
30, 1989. Emphasis is placed on the use of remote 
sensing and geophysical instrumentation in spacecraft 
and aircraft to survey and inventory natural resources 
and urban areas. Subject matter is grouped according 
to agriculture and forestry, environmental changes and 
culturai resources, geodesy and cartography, geology 
and mineral resources, hydrology and water manage- 
ment, data processing and distribution systems, instru- 
mentation and sensors, and economic analysis. 


NAVIGATION, 
GUIDANCE, & 
CONTROL 


Navigation & Guidance System 
Components 


006,495 

AD-A213 217/3/GAR PC A07/MF A01 
Stuttgart Univ. (Germany, F.R.). Dept. of Geodetic Sci- 
ence. 

Study of Modern Instrumentation and Methods for 
Astronomic Positioning in the Field. 

Final rept. no. 2, 31 Oct 84-31 Oct 88. 

E. Grafarend. 5 Sep 89, 128p R/D-4618-EN-01 
Contract DAJA45-84-C-0043 


This study was performed to determine, through litera- 
ture survey and interviews with appropriate experts, 
the types and characteristics of instruments and tech- 
niques used in Europe for astronomic positioning in the 
field, and to make recommendations as to the proper 
direction for future research. The first technical report 
contained a detailed simulation study about the possi- 
ble accuracy of astronomic positioning in the field. 
Namely the reference is to Chapter Three, especially 
to Figures 2-29. The simulation study was based on 
the assumption that the objects of field observations, 


NUCLEAR SCIENCE & TECHNOLOGY 


the stars, are perfectly known, including also the vari- 
ous astronomic reductions such as proper motion, ab- 
erration, parallax etc. The second technical report, 
therefore, allowed some uncertainty of the star posi- 
tion: We present a detailed analysis of how to proceed 
once only dispersive pior information about star posi- 
tions is available. The nonlinear condition equations 
are linearized by a two-step Taylor series expansion 
accounting for stochastic information 2, delta of right 
ascension and declination, the parameters of star po- 
sitions. A numerical analysis is presented in the final 
report. (JHD) 


Navigation Systems 


006,496 

AD-A213 025/0/GAR PC A03/MF A01 
Naval Postgraduate School, main CA. 
Inexpensive Global Location and Tracking Sys- 
tems Using Geostationary Satellites. 

Master’s thesis. 

D. L. DeFries. Jun 89, 43p 


Inexpensive Global Location and Tracking Systems 
are currently being designed to provide the civilian 
market low-cost radio position determination. This 
paper discusses two possible designs. The first design 
employs 3 or 4 satellites, depending on whether alti- 
tude is known a priori, each transmitting continuous 
ranging signals. The user transceiver receives the 
ranging signals, measures the time differentials of the 
receipt of the signals and transfers this information to a 
control station via a satellite link. The control station 
computes the user position from this data and sends 
the position coordinates back to the user via another 
satellite link. In the second design, each user trans- 
ceiver transmits a unique code to the control station 
via the 3 or 4 satellite links, again depending on wheth- 
er the altitude is known a priori. The control station 
measures the time differentials of the receipt of the 
signals and determines the user position. This position 
information is then transmitted back to the user via a 
satellite link. Keywords: Geostationary satellite naviga- 
tion; Position determination; Thesis. 


006,497 

AD-A213 172/0/GAR PC A04/MF A01 
Massachusetts Univ., Amherst. Dept. of Computer and 
Information Science. 

Dynamic Image Interpretation for Autonomous Ve- 
hicle Navigation. 

Final rept. 26 Feb 85-12 Jul 89. 

E. M. Riseman, and A. R. Hanson. Aug 89, 61p ETL- 


0549 
Contract DACA76-85-C-0008 


This report presents the results of the Dynamic Image 
Interpretation for the Autonomous Vehicle Navigation 
project for the time period 2.26.85 to 7/12/89. The 
purpose of the project is to develop algorithms and 
tools to enable a robotic ground vehicle to navigate 
autonomously through realistic landscapes. In this final 
report, we summarize our accomplishments in con- 
structing robust algorithms to be used for vehicle navi- 
gation as well as tools that have been developed to 
more efficiently utilize these algorithms. Keywords: Au- 
tonomous navigation, Ground vehicles; Robotics; 
Scene interpretation; Sensor motion; Spatial reason- 
ing. 
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006,498 

DE89015192/GAR PC A04/MF A01 
Sandia National Labs., Albuquerque, NM. 

Aurora oil switch upgrade program. 

T. Warren. Mar 89, 69p SAND-89-7073 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


006,501 


Fusion Devices (Thermonuclear) 


Portions of this document are illegible in microfiche 
ee Original copy available until stock is exhaust- 


This report describes the short pulse synchronization 
requirements, the original Aurora trigger scheme, and 
the PI/SNLA approach to improving the synchroniza- 
tion. It also describes the oil switching — study 
undertaken as the first phase of the program. A discus- 
sion of oil-switch closure analysis and the co 

design motivated by this analysis are presented. This 
paper also describes the oil-switch trigger pulser tests 
required to validate the concept. This includes the 
design of the testing facility, a description of the test 
goals, and a discussion of the results. This paper final- 
ly describes oil-switch trigger pulser testing on one of 
the four Aurora Blumlein modules, which includes the 
hardware design and operation, the testing Is, 
hardware installation, and test results. 9 refs., 28 figs. 


006,499 


DE89015195/GAR PC A03/MF A01 
Physics International Co., San Leandro, CA. 

Aurora second single arm tests. 

T. Warren. Mar 89, 50p SAND-89-7066, PIFR-4032 
Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
~— Original copy available until stock is exhaust- 


The Aurora Prompt Gamma Flash Simulator is a four 
module, 14-TW pulsed power machine that has been 
operated by Harry Diamond Laboratories (HDL) since 
it was commissioned in 1972. In response to new sim- 
ulation needs, Aurora has been undergoing a series of 
machine upgrades aimed at providing a more flexible 
simulation environment. These upgrades have includ- 
ed developing multi-pulse and short-pulse capabilities, 
and improving machine reliability with new Marx gen- 
erators. One outgrowth of the new machine capabili- 
ties is the requirement for improved synchronization of 
the four Blumlein modules. This improved synchroniza- 
tion has been the subject of a joint program between 
Physics International (Pl) and Sandia National Labora- 
tories in Albuquerque (SNLA) funded by Harry Dia- 
mond Laboratories. 9 refs., 19 figs., 7 tabs. 


006,500 


DE89015200/GAR PC A06/MF A01 
Sandia National Labs., Albuquerque, NM. 

Design considerations for ITER (international 
Thermonuclear Experimental Reactor) plasma 
facing components. 

R. T. McGrath, J. A. Koski, R. D. Watson, R. A. 
Causey, and C. D. Croessmann. Jul 89, 110p SAND- 
89-0901 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


The International Thermonuclear Experimental Reac- 
tor (ITER) is a joint design and R&D project involving 
the USA, the Soviet Union, Japan and the European 
Community. These international partners are working 
together on the design of a fusion tokamak reactor that 
will operate in the D-T ignition regime. This report com- 
piles the contributions to ITER made by Sandia Nation- 
al Laboratories in the area of design and R&D for 
plasma facing components, such as the first wall and 
divertor. The following topics are discussed: divertor 
fabrication issues, divertor thermal-hydraulic analysis, 
separatrix sweeping effects, divertor tile 2-D stress 
analysis, electromechanical disruption effects, run- 
away electron and intense energy deposition analyses, 
lifetime analysis and tritium retention in plasma facing 
materials. Material properties for pyrolytic graphite and 
beryllium are presented. Use of pyrolytic graphite as 
the plasma facing material allows for operation with 
thicker graphite armor at the design heat flux level of 
10 MW/m(sup 2). The design of a divertor coated with 
plasma sprayed beryllium is presented as an attractive 
alternative to pyrolytic graphite armor tiles. Finally, the 
Sandia research and development plan for ITER is dis- 
cussed. 82 figs. 
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DE89015297/GAR 
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Reversed-field-pinch (RFP)-fusion neutron source: 
A design. 


C.G Bathke, R.A. Krakowski, R. L. Miller, and K. A. 
Werley. 1989, 25p LA-UR-89-2489, CONF-89021 18- 
2 


Contract W-7405-ENG-36 

International Energy Agency workshop on fusion ma- 
terials irradiation facilities, San Diego, CA (USA), 14-17 
Feb 1989. Sponsored by Department of Energy, 


Washington, DC. 


Portions of this document are illegible in microfiche 
products. 


The ee o—- of an ohmically heated, re- 

versed- pinch (RFP) operating at approximately 5- 

MW/m(sup 2) steady-state DT fusion neutron wall 

i ximately 124-MW total fusion power 

E results are useful in projecting the 

of a cost effective, low input power (ap- 

proximately 206 MW) source of DT neutrons for “A 

volume (approximately 10 m(sup 3)), high-fluence (3.4 

MW yr/m(sup 2)) fusion nuclear materials and technol- 
ogy testing. 19 refs., 15 figs., 9 tabs. 


006,502 

DE89016059/GAR PC A06/MF A01 
Massachusetts inst. of Tech., Cambridge. Plasma 
Fusion Center. 

Upgrade of a fusion accident analysis code and its 
application to a comparative study of seven fusion 
reactor designs. 


L. J. Porter. Jun 89, 112p DOE/ET/51013-T214, 
PFC/RR-89-10 

Contract ACO2-78ET51013 

Sponsored by Department of Energy, Washington, DC. 


Fusion energy has the potential to be a safe and envi- 
ronmentally favorable energy source. The importance 
of safety necessitates the existence of a computer 
code having the capability of assessing off-site im- 
pacts resulting from postulated fusion reactor acci- 
dents. The FUSCRAC3 computer code has been de- 
veloped for this purpose. FUSCRACS calculates doses 
resulting from inhalation, groundshine, and cloudshine 
for 259 isotopes as well as doses resulting from inges- 
tion for 145 isotopes. FUSCRAC3’s data base includes 
the most up-to-date dose conversion factors for all 
four exposure pathways as well as the most current 
environmental transfer factors for the ingestion path- 
way. This work presents a detailed description of the 
modifications made to the existing fusion reactor acci- 
dent code, FUSCRAC2, in the development of the 
more advanced FUSCRAC3 computer code. Also in- 
cluded is a report of the validation procedures. Finally, 
the improved computer code was applied in two ways: 
to provide a general data base presenting rem per 
curie data for each isotope and to assess the doses 
resulting from possible releases from the reactors 
evaluated in the ESECOM study. Regarding the latter 
application, it was found that the general trends estab- 
lished in the original study remained unchanged. How- 
ever, it was determined that the inclusion of the inges- 
tion pathway substantially affects the overall chronic 
dose. Isotopes of particular interest due to the inges- 
tion contribution include H-3, Ca-45, Fe-55, and Po- 
210. 12 refs., 2 figs., 12 tabs. 
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Oak Ridge National Lab., TN. 
Advanced neutron source final preconceptual ref- 
erence core -_. 

G. L. Copeland, W. R. Gambill, R. M. Harrington, J. 
A. Johnson, and F. J. Peretz. Aug 89, 112p ORNL/ 
TM-11234 

Contract aehcueeee . 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are ilegible in aavhahe 
— Original copy available until stock is exhaust- 
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The preconceptual design phase of the Advanced 
Neutron Source (ANS) Project ended with the selec- 
tion of a reference reactor core that will be used to 
begin conceptual design work. The new reference 
core consists of two involute fuel elements, of different 
diameters, aligned axially with a small axial gap be- 
tween them. use of different element diameters 
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permits a separate flow of coolant to be provided for 
each one, thus enhancing the heat removal capability 
and increasing the thermal-hydraulic margins. The im- 
proved cooling allows the elements to relatively 
long and thin, so self-shielding is reduced and an ac- 
ceptable core life can be achieved with a relatively 
small loading of highly enriched uranium silicide fuel 
clad in aluminium. The new reference design has a 
fueled volume 67.4 L, each element having a heated 
length of 474 mm and a radial fuel thickness of 66 mm. 
The end-of-cycle peak thermal flux in the large heavy- 
water reflector tank around the core is estimated to be 
in the range of 0.8 to 1.0 times 10(sup 20) m(sup-2) . 
s(sup-1). 7 refs., 23 figs., 15 tabs. 
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A series of calculations for the Radioisotope Power 
System Facility have been performed. These analyses 
have determined the shielding required for storage, 
testing, and transport of (238)Pu heat source modules 
using the Monte Carlo code MCNP3B. The source 
terms and the assumptions used have been verified by 
comparison of calculated dose rates with measured 
ones. This paper describes the methodology used for 
shielding designs and the utilization of available vari- 
ance reduction techniques to improve the computa- 
tional efficiency. The new version of MCNP (MCNP3B) 
with a repeated structure capability was used. It de- 
creased the chance for computer model errors and 
re decreased the model setup time. 2 refs., 3 figs., 
S. 
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This report assesses the capability of gradient B drift 
transport to shorten both the risetime and duration of 
the Aurora radiation pulse. The theory of gradient B 
drift transport is reviewed, and experiments on both 
the CASINO simulator and the SPEED accelerator are 
summarized. Risetime shortening for Aurora is investi- 
gated, a possible experiment is defined, and a prelimi- 
nary prediction of the Aurora radiation pulse shape is 
presented using gradient B drift transport. The report 
analyzes the effects which reduce radiation pulse 
spreading, and concludes that the gradient B drift 
transport is a promising backup/alternative to the Mer- 
keltron for reducing the risetime of the Aurora radiation 
pulse. (jhd) 
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try. 

Final rept. 

M. Ehrlich. 1989, 7p 

- in Radiation Protection Dosimetry 28, n1-2 p89- 
1989. 


A method is outlined for estimating air kerma and di- 
rectional dose equivalent from indications on multi-ele- 
ment dosemeters having energy and angle response 
functions that are different for at least two of the dose- 
meter’s radiation-sensitive elements. The method em- 
ploys dosemeter calibrations relating response of 
each element and the corresponding indication ratio(s) 
to radiation energy and angle of radiation incidence. 
Indications are measured in the usual way on the ele- 
ments of each dosemeter irradiated under unknown 
conditions, and the ratio is formed of the indications of 
any two elements known to have different response 
functions. Using the calibration curves, energy-angle 
pairs are found that correspond to these indication 
ratios, and are then used to determine the correspond- 
ing response values of which there are several per 
energy-angle pair. Finally, the response values corre- 
sponding to any given energy-angle pair are averaged, 
and air kerma or directional dose equivalent is comput- 
ed from average response and the measured indica- 
tions. The method is illustrated for a dosemeter for 
which photon calibration data were available. 
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New radiation protection guidelines, outlined by De- 
partment of Energy, Oak Ridge Operations in 1986 
(DOE Order 5480.11), will lower the respirator level to 
11 d/min/cu m which is a fourth of what it had been. 
Compliance with the new Order is to be achieved by 
January, 1991. The Y-12 Enriched Uranium Oper- 
ations Department evaluated the air count data col- 
lected during a 6-month period to identify those areas 
or processes that were not currently respirator areas, 
but where the samples were greater than the proposed 
11 d/min/cu m limit. Secondary containment projects 
were then formulated to reduce the potential for air- 
borne contamination. This contamination control en- 
deavor has been funded with approximately $7 M to 
date to begin some of the projects. This presentation 
will outline the contamination control objectives and 
projects that use gloveboxes as containment for vari- 
ous equipment, processes, and facilities. 
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The impact limiters on a Type B transportation cask 
are designed to absorb the impact energy for the 9- 
meter (30 foot) drop accident conditions without bot- 
toming out in order to limit deceleration loadings on the 
cask. Toroidal shell-type impact limiters made from 
stainless steel have been investigated in the past for 
transportation cask service in Japan (Y. Sugita and S. 
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Mochizuki) and by the General Electric Company (R.J. 
Pomares, et al.). These designs were relatively heavy 
and quite rigid causing high leration loads on the 
cask. This paper presents the results of an mene 
tion to determine the feasibility of an aluminum Alloy 
6061-T6 toroidal shell impact limiter for a Legal Weight 
Truck (LWT) cask being developed by the Westing- 
house Corporation for United States Department 
of Energy. The incentives for the study were the poten- 
tial advantages such as a compact configuration, light- 
weight, durability, and essentially maintenance-free 
operation. 4 refs., 10 figs. 
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An innovative transportation cask design for legal 
weight truck shipments of spent nuclear fuel is pre- 
sented. The proposed approach presents a significant 
departure from conventional cask designs in that it 
uses titanium alloy, a material with a high strength-to- 
weight ratio which has no precedent in transportation 
cask certification. The significant increase in payload 
obtainable with the proposed approach, and the asso- 
ciated benefits such as reduced life cycle costs, lower 
personnel exposure, and lower transportation accident 
risks are discussed. Also included is the strategy for 
addressing the challenge of demonstration regulatory 
compliance for a transportation cask based on new 
technology. 8 refs., 4 figs., 1 tab. 
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Volume 1 of the directory contains a Report of NRC 
Approved Packages. The purpose of the directory is to 
make available a convenient source of information on 
Quality Assurance Programs and Packagings that 
have been —— by the U.S. Nuclear Regulatory 
Commission. Shipments of radioactive material utiliz- 
ing these packagings must be in accordance with the 
provisions of 49 CFR Section 173.471 and 10 CFR 
Part 71, as applicable. In satisfying the requirements of 
Section 71.12, it is the responsibility of the licensees to 
insure themselves that they have a copy of the current 
approval and conduct their transportation activities in 
accordance with an NRC approved quality assurance 
program. 
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The report describes the currently ongoing (FY 1989) 
and planned (FY 1989-1992) Human Factors Regu!a- 
tory Research Program in the NRC Office of Nuclear 
Regulatory Research (RES). Examples of the influ- 
ence of human factors on nuclear safety are present- 
ed, and the role of personnel is discussed. Current reg- 
ulatory issues associated with human factors in the nu- 
clear system and the purpose of the research plan are 
provided. The report describes the research process 
applied to the human factors research issues and ac- 
tivities: personnel performance measurement, person- 
nel subsystem, human-system interface, organization 
and management, and reliability assessment. The re- 
search being conducted within each activity is summa- 
rized along with the objectives, background informa- 
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tion, and expected regulatory products. Budget and 
personnel forecasts are provided along with a summa- 
ty of contractors performing some of the ing re- 
search. Appendices contain a ch human 
factors research at NRC, a description of the research 
approach, an te on human factors programs and 
initiatives in RES and other NRC offices, and pro- 
grams. 
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Conventional linear seismic analyses of a thick-walled 
lightly reinforced concrete structure were found to 
grossly underestimate its seismic capacity. Reasona- 
ble estimates of the seismic capacity were obtained by 
performing approximate nonlinear spectrum analyses 
along with static collapse evaluations. A nonlinear time 
history analysis is planned as the final verification of 
seismic adequacy. 5 refs., 4 figs. 


006,513 

DE89014005/GAR PC A99 

Battelle Pacific Northwest Labs., Richland, WA. 

Hydrogeology of the 200 Areas Low-Level Burial 

—" An Interim Report: Volume 2. Appen- 
ixes. 

G. V. Last, B. N. Bjornstad, M. P. B n, D. W. 

Wallace, and D. R. Newcomer. Jan 89, 770p PNL- 

6820-Vol.2 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 

Paper copy only, copy does not permit mi pro- 

_ riginal copy available until stock is exhaust- 


This report presents information derived form the in- 
Stallation of 35 ground-water monitoring wells around 
six low-level radioactive/hazardous waste burial 
grounds located in the 200 Areas of the Hanford Site in 
southeastern Washington State. This information was 
collected between May 20, 1987 and August 1, 1988. 
The contents of this report have been divided into two 
volumes. Volume 1 contains the main text. This 
Volume contains the appendixes, including data and 
supporting information that verify content and results 
found in the main text. 
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This report presents information derived from the in- 
Stallation of 35 ground-water monitoring wells around 
six low-level radioactive/hazardous waste burial 
grounds located in the 200 Areas of the Hanford Site in 
southeastern Washington State. This information was 
collected between May 20, 1987 and August 1, 1988. 
The contents of this report have been divided into two 
volumes. This volume contains the main text. Volume 
2 contains the appendixes, including data and support- 
ing information that verify content and results found in 
the main text. This r documents information col- 
lected by the Pacific Northwest Laboratory at the re- 
quest of Westinghouse Hanford Company. Presented 
in this report are the preliminary interpretations of the 
pate. ee environment of six low-level burial 
grounds, which comprise four waste management 
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areas (WMAs) located in the 200 Areas of the Hanford 
Site. This information and its accompanying interpreta- 
tions were derived from sampling and testing activities 
associated with the construction of 35 ground-water 
monitoring wells as well as a multitude of previously 
existing boreholes. The new monitoring wells were in- 
stalled as part of a ground-water monitoring program 
initiated in 1986. This ground-water monitoring pro- 

is based on requirements for interim status facili- 
ties in compliance with the Resource Conservation 
and Recovery Act (1976). 
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Our technical activities in FY 1988 included instrument 
selection and evaluation, calculational work, and simu- 
lator development. Near the end of the fiscal year, we 
began preparing several topical reports to document 
our results. This fiscal year, we continued developing 
three-dimensional numerical simulators to model cou- 
pled hydrologic-and mechanical-rock mass responses 
and, thus, to provide representative numerical tools for 
understanding and calculating these in situ processes. 
We also began scoping calculations in the second half 
of FY 1988 to evaluate ERE design criteria, but this 
work was redirected late in the year when the DOE/ 
AECL Subsidiary Agreement was set aside. Our work 
in developing and evaluating experimental techniques 
focused on total pressure measurements, moisture 
content measurement, and tracer detection instrumen- 
tation for sealing experiments and for rock-mass-re- 
sponse field tests. At the end of the fiscal year, we 
completed a review of measurement techno for in- 
strumenting migration/sorption tests to help define the 
technological requirements in these areas. By the end 
of FY 1988, we had completed a review of the existing 
codes for simulating reactive transport; we are using 
the results of this review to help formulate plans for 
future activities in this area. The following sections de- 
scribe the major RTP tasks and activities at LLNL in 
more detail, and they include our FY 1988 accomplish- 
ments in these areas. 8 refs., 22 figs. 
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Consolidation of spent fuel is under active consider- 
ation as the US Department of ape plans to dispose 
of spent fuel as required by the Nuclear Waste Policy 
Act of 1982. During consolidation, the fuel pins are re- 
moved from an intact fuel assembly and repacka 

into a more compact configuration. After repackaging, 
approximately 30 kg of residual spent fuel assem! 

hardware per assembly that is also radioactive and re- 
quired disposal. nga the nature of this sec- 
ondary waste stream is critical to designing a system 
that will pr handle, package, store, and dispose 
of the waste. This report nts a methodology for 
— the radionuclide inventory in irradiated 
spent fuel hardware. Ratios are developed that allow 
the use of ORIGEN2 computer code calculations to be 
applied to regions that are outside the fueled — 
The ratios are based on the analysis of samples of irra- 
diated hardware from spent fuel assemblies. The re- 
sults of this research are presented in three volumes. 
In Volume 1, the dev of scaling factors that 
can be used with ORIGEN2 calculations to estimate 
activation of spent fuel assembly hardware is docu- 
mented. The results from laboratory analysis of irradi- 
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ated spent-fuel hardware les-are-also- presented 
in Volume 1. In Volume 2 and 3, the calculated flux 
profiles of spent nuclear fuel assemblies are presented 
for pressurized water reactors and boiling water reac- 
tors, respectively. The results presented in Volumes 2 
and 3 were used to develop the scaling factors docu- 
mented in Volume 1. 


006,517 


DE89015191/GAR PC A07/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

Spent fuel assembly hardware: Characterization 
and 10 CFR 61 classification for waste disposal. 
Volume 2. Calculated activity profiles of spent nu- 
clear fuel assembly hardware for pressurized 
water reactors. 

S. M. Short, A. T. Luksic, T. L. Lotz, and M. E. 
Schutz. Jun 89, 134p PNL-6906-Vol.2 

Contract ACO06-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


Consolidation of spent fuel is under active consider- 
ation as the US Department of Energy plans to dispose 
of spent fuel as required by the Nuclear Waste Policy 
Act of 1982. During consolidation, the fuel pins are re- 
moved from an intact fuel assembly and repackaged 
into a more compact configuration. After repackaging, 
approximately 30 kg of residual spent fuel assembly 
hardware per assembly remains that is also radioac- 
tive and requires disposal. Understanding the nature of 
this secondary waste stream is critical to designing a 
system that will properly handle, package, store, and 
dispose of the waste. This report present a methodolo- 
gy for estimating the radionuclide inventory in irradiat- 
ed spent fuel hardware. Ratios are developed that 
allow the use of ORIGEN2 computer code calculations 
to be applied to regions that are outside the fueled 
region. The ratios are based on the analysis of sam- 
les of irradiated hardware from spent fuel assemblies. 
e results of this research are presented in three vol- 
umes. In Volume 1, the development of scaling factors 
that can be used with ORIGEN2 calculations to esti- 
mate activation of spent fuel assembly hardware is 
documented. The results from Laboratory analysis of 
irradiated spent-fuel hardware samples are also pre- 
sented in Volume 1. In Volumes 2 and 3, the calculated 
flux profiles of spent nuclear fuel assemblies are pre- 
sented for pressurized water reactors and boiling 
water reactors, respectively. The results presented in 
Volumes 2 and 3 were used to develop the scaling fac- 
tors documented in Volume 1. 


006,518 


DE89015278/GAR 

Los Alamos National Lab., NM. 
Use of Chiorine Isotope Measurements to Trace 
Water Movements at Yucca Mountain. 

A. E. Norris. 1989, 7p LA-UR-89-2573, CONF- 
890928-2 

Contract W-7405-ENG-36 

Nuclear waste isolation in the unsaturated zone: 
FOCUS ‘89, Las Vegas, NV (USA), 18-21 Sep 1989. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


PC A02/MF A01 


The rates of water movements in the tuffs at Yucca 
Mountain are important for assessing the performance 
of a potential high-level nuclear waste repository. 
Measurements of cosmogenic 3.0 (times) 10(sup 5) yr 
(36)CI in tuff from the unsaturated zone and in water 
from the saturated zone can provide information about 
water movements over times of 10(sup 15) to 10(sup 
6) years. The data derived from the analysis of cuttings 
from a dry-drilled hole at Yucca Mountain indicate the 
presence of a (sup 36)Ci background that must be 
taken into account for proper interpretation of the 
(36)Ci interpretation of the (36)C/ results. Similarly, the 
(36)CI measured in water from the saturated zone re- 
quires additional work for correct interpretation. Fallout 
of (36)Ci from nuclear weapons tests between 1952 
and 1962 provided a tracer for an infiltration study. 
Measurements of the (36)CI bomb pulse in tuffs from 
the unsaturated zone show potential for tracing recent 
water flow in faults and fractures. 5 refs. 
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Liquid-fed ceramic melter testing for the Hanford 
Waste Vitrification Plant waste. 
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The HWVP Project is proceeding aggressively on si- 
multaneous design and development paths. The major 
development goals are intended to support design and 
process definition, waste form qualification, and site 
and permitting activities. In achieving these goals the 
HLW glass producer shares many of the challenges of 
the commercial glass industry. A reliable feedstream 
with consistent composition and physical properties is 
required to maximize throughput. The prevention of 
secondary phases such as spinels, insoluble alkali 
salts, and reduced metals is crucial to maintain a high 
on-stream factor and long melter life. The treatment of 
process off gases to maximize process recycle and 
eliminate environmentally harmful gases and particu- 
late matter is a necessity. Finally, by thoroughly under- 
standing the process and its control, a high-quality 
glass can be produced that will meet disposal require- 
ments. This paper focuses on liquid-fed, ceramic-lined 
melter and off-gas treatment equipment testing to 
date. Following the process description and related 
testing requirements, the results of melter testing are 
presented with emphasis on FY 1988 test results. 4 
refs., 5 figs., 6 tabs. 
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This manual on volume reduction and stabilization 
technologies is intended to serve as a resource docu- 
ment to policy personnel at the state or regional level. 
The manual provides concise descriptions of currently 
available and promising methods of volume reduction 
and stabilization of low-level radioactive waste. Tech- 
nologies in this manual include cement solidification, 
bituminization, evaporation, incineration, high-integrity 
containerization, shredding, and compaction and su- 
percompaction. Each technology is discussed in detail 
in relation to how the technology works, its suitability 
for specific waste types, volume reduction factors typi- 
cally obtainable, costs, its applicability to treatment of 
mixed waste, its commercial availability and its history 
of use. An annotated bibliography is included to allow 
for further independent research on the technologies. 
78 refs., 19 figs., 34 tabs. 
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Five shales were examined as part of the Sedimentary 
Rock Program evaluation of this medium as a potential 
host for a US civilian nuclear waste repository. The 
units selected for characterization were the Chatta- 
nooga Shale from Fentress County, Tennessee; the 
Pierre Shale from Gregory County, South Dakota; the 
Green River Formation from Garfield County, Colora- 
do; and the Nolichucky Shale and Pumpkin Valley 
Shale from Roane County, Tennessee. The micromor- 
phology and structure of the shales were examined by 
petrographic, scanning electron, and high-resolution 
transmission electron microscopy. Chemical and min- 


eralogical compositions were studied through the use 
of energy-dispersive x-ray, neutron activation, atomic 
absorption, thermal, and x-ray diffraction analysis 
techniques. 18 refs., 12 figs., 2 tabs. 
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This report presents technical information and _. 
ning methods for greater-confinement disposal (GCD) 
of low-level radio-active waste (LLW). The planning 
— is to develop a disposal facility that will pro- 
vide adequate protection of public health and safety 
by: (1) ensuring compliance with basic radiation pro- 
tection criteria and (2) reducing detrimental effects 
from LLW -- primarily health effects from exposure to 
ionizing radiation -- to levels that are as low as reason- 
ably achievable (ALARA). The objective of the report is 
to provide general information and methods for select- 
ing a site and disposal technology that will best realize 
the planning objective. Volume | contains —- de- 
scriptions of the GCD alternatives and of the methods 
for selecting an optimum alternative. Volume II con- 
sists of appendices containing more detailed descrip- 
tions of the alternative and discussions of the selection 
methodology. 12 refs., 14 figs., 4 tabs. 
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This report presents technical information and Veo 


ning methods for greater-confinement disposal (GCD) 
of low-level radioactive waste (LLW). The planning ob- 
jective is to develop a disposal facility that will provide 
adequate protection of public health and safety by: (1) 
ensuring compliance with basic radiation protection 
criteria and (2) reducing detrimental effects from LLW-- 
primarily health effects from exposure to ionizing radi- 
ation--to levels that are as low as reasonably achieva- 
ble (ALARA). The objective of the report is to provide 
general information and methods for selecting a site 
and disposal technology that will best realize the plan- 
ning objective. Volume 1 contains summary descrip- 
tions of the GCD alternatives and of the methods for 
selecting an optimum alternative. Volume 2 consists of 
appendices containing more detailed descriptions of 
a — and discussions of the selection meth- 
ology. 
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Injection wells were used to determine some of the hy- 
drologic transmitting characteristics of the unsaturated 
Bandelier Tuff. At site 1, a 60-ft injection well with a 5-ft 
injection zone was used to conduct four tests. These 
preliminary tests were made in order to design an in- 
jection-well monitoring system that could track the 
movement of fluids in the tuff. At site 2, a second injec- 
tion well with a 10-ft injection zone and seven observa- 
tion holes was u to monitor the movement of 
335,000 gal. of water injected into the tuff. The initial 
injection rate at site 2 was 5.8 gallons per minute 
(gpm), but that rate gradually declined to 0.4 gpm after 
89 days of the test; 289 days after the test ended, the 
pear-shaped nephol (the shape of moisture injected 





into the tuff) reached a maximum depth of 210 ft and 
had a diameter of about 120 ft. A second test at site 2 
indicated that intermittent use of an injection system 
would allow for short periods of higher injection rates, 
thereby extending the life of the system. Finally, a third 
test at site 2 was made using a 50-ft injection zone, 
which resulted in an injection rate of 15.8 gpm, or 
about 3 times the initial rate achieved when a 10-ft in- 
jection zone was used. 8 refs., 10 figs., 5 tabs. 
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2000-hour stress-corrosion cracking tests on 90- 
nickel in simulated Hanford groundwater. 
ills. Feb 87, 27p HEDL-7641 
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Self-loaded fracture mechanics specimens were 
tested in simulated Feo pee at 150C to evaluate 
the susceptibility of 90-10 cupronickel to environmen- 
tally enhanced cracking. The test duration was 2000 
hours. Electron fractographic evidence indicated that 
no stress corrosion cracking occurred during the test. 
Compliance methods demonstrated that a substantial 
amount of crack extension did not occur during the 
2000-hour exposure, but this method was insensitive 
to detecting crack growth increments less than 0.030 
inch. Conventional macroscopic examination of frac- 
ture surfaces could not be used to determine if any 
crack extension occurred during the test because 
stains were observed beyond the original precrack. 
The stains were attributed to artifacts associated with 
postcracking procedures. 7 refs., 11 figs., 3 tabs. 
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The decommissionin ~ of the Shippingport Atomic 
Power Station involved not only the disassembly of the 
nuclear side of the plant, but also the disposition of the 
site structures and equipment by release or by dispos- 
al as radwaste. The simple burial of all of this material 
would have been prohibitively expensive. Furthermore, 
it would have been unnecessary since the vast maijori- 
ty of the material had little (if any) contact with radioac- 
tivity. To save these costs, as well as to protect the 
public, the materials had to be classified so that the 
clean materials could be released from the site (or with 
the site) for unrestricted use. Two separate programs 
were developed and implemented during the ee, 
port Station Decommissioning Project (SSDP) to do 
just this. One was for the release of material (most no- 
tably steel) from the site. The second program was for 
the disposition of the soil and concrete which would 
remain and be released with the site. 2 refs. 
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Proceedi of the Workshop on Cement Stabili- 
zation of Low-Level Radioactive Waste. Held at 
Gaithersburg, Maryland on May 31-June 2, 1989. 

P. R. Reed. 89, 224p NISTIR-89/4178 
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The workshop on Cement Stabilization of Low-Level 
Radioactive Waste was co-sponsored by the U.S. Nu- 
clear bes poor, Commission and National Institute of 
Standards and Technology and held in Gaithersburg, 
Maryland on May 31-June 2, 1989. The workshop pro- 
vided a forum for exchanging information on the solidi- 
fication and stabilization of low-level radioactive waste 
in cement among federal and state regulators, nuclear 
power station operators, cement vendors, national lab- 
oratory researchers and consultants. The workshop 
was structured into a ‘Plenary’ and four ‘Working 
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Group’ sessions. Each working group session dis- 
cussed specific issues: Lessons learned from small- 
and full-scale waste forms and observations at nuclear 
power stations; Laboratory test experience and appli- 
cation to problem waste streams; Stabilized waste 
form testing guidance; and Waste characterization, so- 
lidification, and process control programs. 
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The report summarizes evaluations by the National In- 
stitute of Standards and Technology of Department of 
Energy (DOE) activities on waste packages designed 
for Container of radioactive high-level nuclear waste 
at a tuff site for the six-month period Fi 1988 
through July 1988. Activities for the DOE Materials 
Characterization Center are reviewed for the period 
January 1988 through June 1988. A summary is given 
of the Yucca Mountain, Nevada, tuff disposal site ac- 
tivities. Short discussions are given relating to the pub- 
lications reviewed and complete reviews and evalua- 
tions are included. 
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lodine jation and Partitioning in PWR Steam 
Generator Accidents. Final Report. 

E. C. Beahm, S. R. Daish, J. Hopenfeld, W. E. 
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111 
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Measurements of iodine speciation in aqueous solu- 
tion at 285 C and 1000 psig show a higher percentage 
as |2 in solutions at tracer concentrations than at 
higher concentrations. A 1 x 10 (sup -9) M iodide ion (- 
1) solution resulted in 2% |2 whereas a 1 x 10 (sup -4) 
M iodide ion (-1) solution had only 0.1% 12. Tests of 
primary coolant from operating reactors had a peak in 
percent |2 at shutdown, with an increase in volatile 
species up to 20% of the total iodine. During normal 
power operation, primary coolant percent I2 was gen- 
erally lower than the detection limit. 
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UDEC is a two-dimensional distinct element code writ- 
ten for analysis of static or dynamic, mechanical, ther- 
momechanical and fracture fluid flow problems in joint- 
ed rock or soil. The body to be analyzed is subdivided 
into a series of blocks which are separated for their 
neighbors by interface planes which have friction, co- 
hesion and dilation. The blocks themselves may 
behave as non-linear materials also. The code uses an 
explicit solution procedure for solving the dynamic 
equations of motion for the blocks. The large deforma- 
tion formulation allows interaction between adjacent 
blocks including slip or separation. General heat trans- 
fer logic, fluid flow along the fractures and structural 
element support are optional features. Volume 2 of a 
three volume set is the user’s manual. The three vol- 
umes are intended to satisfy the requirements and 

uidelines set forth in Final Technical Position and 
Boownenteton of Computer Codes for High-Level 
Waste Management. 
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UDEC is a two-dimensional distinct element code writ- 
ten for analysis of static or —_ mechanical, ther- 


into a series of blocks which are separated for their 
fee naga by = —_ which have friction, co- 

blocks themselves may 
he oad as Sonne materials also. The code uses an 
explicit solution procedure for solving the dynamic 
equations of motion for the blocks. The large deforma- 
tion formulation allows interaction between adjacent 
blocks including slip or separation. General heat trans- 
fer logic, fluid along the fractures and structural 
element support are optional features. Volume 3 of the 
three volume set contains verification and example 
problems. The three volumes are intended to satisfy 
the requirements and guidelines set forth in Final 
Technical Position and mentation of Computer 
Codes for High-Level Waste Management. 
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FLAC, Version 2.20, is a two-dimensional, large-strain, 
explicit finite difference program for analysis of prob- 
= in geotechnical engineering. Principal features of 

include various mechanical constitutive 
pon heat transfer analysis, fluid flow analysis, 
structural element coupling and frictional and cohesive 
interfaces. The thermal and fluid flow analyses may be 
coupled to the mechanical portion of the code. The 
software summary is the first volume of a three volume 
set. It presents the mathematical formulation of the 
various portions of the code. 
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FLAC, Version 2.20, is a two-dimensional, large-strain, 
explicit finite difference program for analysis of prob- 
Pn ag in geotechnical engineering. Principal features of 
include various mechanical constitutive 
pot heat transfer analysis, fluid flow analysis, 
structural element coupling and frictional and cohesive 
interfaces. The thermal and fluid flow analyses may be 
coupled to the mechanical portion of the code. The 
second volume of the three volume set is the user’s 
manual. 
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FLAC, Version 2.20, is a two-dimensional, large-strain, 


explicit finite difference program for analysis of prob- 
lems in geotechnical engineering. Principal features of 
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the code include various mechanical constitutive 
models, heat transfer analysis, So a 
structural element coupling and frictional and cohesiv 
interfaces. The thermal and fluid flow analyses mai be 
coupled to the mechanical portion of the code. 

third volume of the three volume set is an cooutaniant 
of the code and support. 
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D. A. Baker, W. L. Templeton, and J. K. Soldat. Aug 
89, 57p EPA/520/1-89/019 

See also DE86000573. Sponsored by Office of Radi- 
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The report includes discussions of: dose categories 
and recommended dose limits; the radiation protection 
= y of the International Commission on Radio- 

‘otection; physical and biological pathways by 
wach radiation from disposals of LLW in the marine 
environment could also reach man; three types of ex- 
isting pathway models that can be used to estimate 
dose to man; oceanographic and radiological compo- 
nents of existing assessment models; proposed 
models; and, problems related to assessing risk from 
ocean disposal of LLW. The report concludes that ex- 
isting models, if improved as additional environmental 
and risk assessment data becomes available, should 
provide adequate information for regulatory determina- 
tion of risk from any future ocean disposals of LLW. 
The existing models identified in the report should be 
able to indicate whether maximum individual exposure 
limits are likely to be exceeded. 


Reactor Engineering & Nuclear Power 
Plants 
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Probabilistic risk assessment (PRA) techniques and in- 
oy have been employed during an investigation en- 

the Equipment Qualification (EQ)-Risk Scoping 
Study to assess the risk significance of equipment 
qualification issues. This approach for evaluating EQ 
issues suggests that some issues are not risk signifi- 
cant while some have a Fyn potential to in- 
crease risk. For example, EQ issues associated with 
long term accident equipment operability are not risk 
significant. Alternatively, there are selected system op- 
erations that require equipment not qualified for impor- 
tant accident environments. h the study demon- 
strated that PRA does provide insights that modify per- 
ceptions regarding the importance of various EQ 
issues, it should be noted that PRA methods currently 
cannot define the risk significance for some EQ issues. 
Additional discussion ry mrtg the study’s results and 
conclusions is provided. 6 refs. 
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The Nuclear Reactor Technology and Scientific Com- 
putations Program of the Savannah River Laboratory 
recently instituted a set of quality assurance proce- 
dures consistent with NQA-1 standards for the com- 
mercial nuclear industry. The author, not without trepi- 
dation, applied these new procedures to his experi- 
mental studies in two-phase flow. This paper presents 
a personal view of QA, describing the lessons learned 
in applying QA procedures to experimental research. 7 
refs. 
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This document contains unclassified information about 
facilities built, being built, or planned in the United 
States for domestic use or export as of December 31, 
1988. The Office of Scientific and Technical Informa- 
tion, US Department of Energy, gathers this informa- 
tion annually from Washington Headquarters and field 
offices of DOE, from the US Nuclear Regulatory Com- 
mission, from the US reactor manufacturers who are 
the principal nuclear contractors for foreign reactor lo- 
cations, from US and foreign embassies, and from for- 
eign governmental nuclear departments. The book is 
divided into three major sections: Section 1 consists of 
a reactor locator map and reactor tables. Section 2 in- 
cludes nuclear reactors that are operating, being built, 
or planned. Section 3 includes reactors that have been 
shut down permanently or dismantled. 
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A basic figure of merit associated with a protective 
system for an industrial plant is the number of acci- 
dents expected to occur in the plant within a given 
period of time, with the system installed. By definition, 
in a plant equipped with a protective system, an acci- 
dent can only happen if an initiating event (a demand) 
occurs while the protective system is unavailable, that 
is, while it is in one of its possible failed states. This 
means that the hazard rate or accident frequency de- 
pends on the demand rate and on the unavailability of 
the protective systems. It has lon ne been recognized 
that the demand rate influences the unavailablty of 
the protective system, and practical expressions incor- 
— that effect have been developed for single- 
channel and multi-channel protective systems. In a 
previous paper a Markovian approach was used to 
derive analytical expressions for the evaluation of the 
plant hazard rate for a yy protective 
system, properly accounting for the effects of the 
demand and the repair rates. In this paper, we present 
an extension of that model to the case of a plant 
equipped with a two-channel protective system. 5 
refs., 3 figs. 
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The debris recovered from the upper tube sheet of the 
TMI-2-B-loop steam generator was analyzed in an 
effort to determine the concentration and distribution 
of the chemical and radiochemical species. The debris 


is of special interest because it is believed to have 
been transported from the core region sequence be- 
tween 174 and 192 min after accident initiation when a 
B-loop reactor coolant pump was restarted. Character- 
ization of five size fractions and 10 of the largest parti- 
cles was accomplished by destructive (chemical, ra- 
diochemical, metallography, and SEM/EDS) and non- 
destructive (photographic examination and density) 
methods of analysis. 2 refs., 7 figs., 14 tabs. 
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The optimal control and safe operation of a nuclear 
power plant requires reliable information concerning 
the state of the process. Signal validation is the detec- 
tion, isolation and characterization of faulty signals. 
Properly validated process signals are beneficial from 
the standpoint of increased plant availability and reli- 
ability of operator actions. A signal validation tech- 
nique utilizing a process hypercube comparison (PHC) 
was developed during this research. The hypercube is 
a multi-dimensional joint histogram of the process con- 
ditions. The hypercube is created off-line during a 
learning phase. In the event that a newly observed 
plant state does not match with those in the learned 
hypercube, the PHC algorithm performs signal valida- 
tion by progressively hypothesizing that one or more 
signals is in error. This assumption is then either sub- 
stantiated or denied. In the case where many signals 
are found to be in error, a conclusion that the process 
conditions are abnormal is reached. The hypercube 
signal validation methodology was tested using oper- 
ational data from both a commercial pressurized water 
reactor (PWR) and the Experimental Breeder Reactor 
ll (EBR-II). 11 refs., 26 figs., 3 tabs. 
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This ve jee studies and develops some aspects of the 
optimal control theory with the objective of evaluating 
benefits that the nuclear industry could obtain by ap- 
plying advanced control techniques. First, the basic re- 
lationship between optimal control theory and closed- 
loop control design has been identified. As a result of 
this work, new algorithms have been developed for 
feedback uapoaunniiions. The applicability of these 
new algorithms to problems such as state estimation, 
filtering, model update, and model decoupling has 
been studied. In addition, new alternatives to control 
design that are not based on optimal control theory 
have been developed. A broad range of application ex- 
amples has been presented for several physical sys- 
tems, including pressurized water nuclear reactors, 
boiling water nuclear reactors, steam generators, and 
robotics. 22 refs., 26 figs. 
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The report summarizes the results of various experi- 
mental programs regarding the performance of ther- 
mal igniters for the deliberate ignition of hydrogen in 
light water reactors. Experiments involving both pre- 





mixed combustion and combustion with continuous hy- 
drogen injection are reviewed. Combustion character- 
istics examined include flammability limits of 
hydrogen:air and hydrogen:air:steam mixtures, com- 
bustion pressure rises, combustion completeness, 
flame speeds, and heat transfer aspects. Comparisons 
of igniter type and igniter reliability under simulated re- 
actor accident conditions are included. The results of 
the research programs provide a broad data base cov- 
ering nearly all aspects of hydrogen combustion relat- 
ed to the performance of deliberate ignition systems. 
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Documentation is provided in the report for the close- 
out of IE Bulletin 86-02 regarding static ‘O’ ring differ- 
ential pressure switches Series 102 or 103 supplied by 
SOR, Incorporated, and defined per 10 CFR 50.46(b) 
as electrical equipment important to safety. Closeout is 
based on the implementation and verification of either 
one or six actions required by the bulletin for holders of 
an operating license or a construction permit for a nu- 
clear power plant. All six actions are required when the 
facility is equipped with the switches of concern in sys- 
tems subject to limiting conditions for operations in 
technical specifications. Evaluation of utility responses 
and NRC/Region inspection reports in accordance 
with two criteria indicates that the bulletin is closed for 
116 (97%) of the 119 nuclear power facilities to which 
it was issued for action. Followup items are proposed 
for the three facilities with open status for the use of 
NRC regional inspectors in ensuring successful com- 
pletion of required and corrective actions. A conclu- 
sion based on the utility responses is presented. Back- 

round information is supplied in the Introduction and 

ppendix A. 
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Independent safety analyses of the Department of 
Energy sponsored advanced liquid metal reactor con- 
cepts PRISM (Power Reactor inherently Safe Module) 
and SAFR (Sodium Advanced Fast Reactor), per- 
formed at Brookhaven National Laboratory (BNL) be- 
tween 1986 and 1988, are reported. In most cases, 
BNL calculational results were very similar to those 
provided by General Electric (GE) for PRISM and the 
Rockwell International (Rl)/Argonne National Labora- 
tory (ANL) team for SAFR. Two key features of the de- 
signs are the inherent reactor ‘shutdown’ (transition to 
low power in response to high temperatures) and pas- 
sive shutdown heat removal (natural draft air cooling of 
the reactor vessel). There are two key factors in the 
inherent shutdown, the reactivity feedback parameters 
and the projected reactor response during postulated 
unscrammed transients. Reactivity feedback param- 
eters provided by the FE and RI/ANL teams were uti- 
lized in the BNL calculations. Independent computer 
analyses of the unscrammed response to various chal- 
lenges yielded results that were very similar to those 
submitted for both designs, and indicated that the in- 
herent shutdown should work for many postulated 
events. However, for the loss-of-flow events, there are 
some very low probability events where the safety 
margins are minimal, given that the positive sodium 
void worth makes sodium boiling highly undesirable. 
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Multiloop —— System Test (MIST): Final 
Report. Test Group 31, SBLOCA (Smalil-Break 
Loss-of-Coolant Accident) with Varied Boundary 
Conditions. 


J. R. Gloudemans. Jul 89, 544p BAW-2061, EPRI- 
NP-6480-VOL-3 

Includes 6 sheets of 24X reduction microfiche. Also 
available from Supt. of Docs. See also NUREG/CR- 
5395-V4. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC. Office of Nuclear Regulatory 
ee and Electric Power Research Inst., Palo 

10, CA. 


The Multiloop Integral System Test (MIST) is part of a 
multiphase program started in 1983 to address small- 
break loss-of-coolant accidents (SBLOCAs) specific to 
Babcock and Wilcox designed plants. MIST is spon- 
sored by the U.S. Nuclear Regulatory Commission, the 
Babcock & Wilcox Owners Group, the Electric Power 
Research Institute, and Babcock and Wilcox. The 
unique features of the Babcock and Wilcox design, 
specifically the hot leg U-bends and steam generators, 
prevented the use of existing integral system data or 
existing — facilities to address the thermal-hy- 
draulic SBLOCA questions. MIST and two other sup- 
porting facilities were specifically designed and con- 
structed for this program, and an existing facility--the 
Once Through Integral System (OTIS)--was also used. 
Data from MIST and the other facilities will be used to 
benchmark the adequacy of system codes, such as 
RELAPS5 and TRAC, for predicting abnormal plant tran- 
sients. The MIST program is reported in 11 volumes. 
The program is summarized in Volume 1; Volumes 2 
through 8 describes groups of tests by test type; 
Volume 9 presents inter-group comparisons; Volume 
10 provides comparisons between the calculations of 
RELAP5/MOD2 and MIST observations, and Volume 
11 presents the later Phase 4 tests. This Volume 3 per- 
tains to Test Group 31, Boundary Conditions Vari- 
ations. The specifications, conduct, observations, and 
results of these tests are described. 
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NUREG/CR-5395-V4/GAR PC A12/MF A02 
Babcock and Wilcox Co., Lynchburg, VA. 


Multiloop ——_ System Test (MIST): Final 


Report. Test Group 32, SBLOCA (Smail-Break 
Loss-of-Coolant Accident) with Altered Leak and 
HPI (High Pressure Injection) Configurations. 
Technical rept. Jun 86-Mar 88. 

J. R. Gloudemans. Jul 89, 271p BAW-2062, EPRI- 
NP-6480-VOL-4 

Includes 4 sheets of 24X reduction microfiche. Also 
available from Supt. of Docs. See also NUREG/CR- 
5395-V3 and NUREG/CR-5395-V5. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Office 
of Nuclear Regulatory Research, and Electric Power 
Research Inst., Palo Alto, CA. 


The Multiloop Integral System Test (MIST) is part of a 
multiphase program started in 1983 to address small- 
break loss-of-coolant accidents (SBLOCAs) specific to 
Babcock and Wilcox designed plants. MIST is spon- 
sored by the U.S. Nuclear Regulatory Commission, the 
Babcock & Wilcox Owners Group, the Electric Power 
Research Institute, and Babcock and Wilcox. The 
unique features of the Babcock and Wilcox design, 
specifically the hot leg U-bends and steam generators, 
prevented the use of existing integral system data or 
existing —— facilities to address the thermal-hy- 
draulic SBLOCA questions. MIST and two other sup- 
porting facilities were specifically designed and con- 
structed for this program, and an existing facility--the 
Once Through Integral System (OTIS)--was also used. 
Data from MIST and the other facilities will be used to 
benchmark the adequacy of system codes, such as 
RELAP5 and TRAC, for predicting abnormal plant tran- 
sients. The MIST program is reported in 11 volumes. 
The program is summarized in Volume 1; Volumes 2 
through 8 describes groups of tests by test type; 
Volume 9 presents inter-group comparisons; Volume 
10 provides comparisons between the calculations of 
RELAP5/MOD2 and MIST observations, and Volume 
11 presents the later Phase 4 tests. This Volume 4 per- 
tains to Test Group 32, Altered Leak and HPI Configu- 
rations. The specifications, conduct, observations, and 
results of these tests are described. 
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Multiloop integral System Test (MIST): Final 
Report. Test Group 33, HPI-PORV Cooling. 
Technical rept. Jun 86-Mar 88. 

J. R. Gloudemans. Jul 89, 244p BAW-2064, EPRI- 
NP-6480-VOL-5 

Includes 3 sheets of 24X reduction microfiche. Also 
available from Supt. of Docs. See also NUREG/CR- 
5395-V4 and NUREG/CR-5395-V6. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Office 
of Nuclear Regulatory Research, and Electric Power 
Research Inst., Palo Alto, CA. 


The Multiloop Integral System Test (MIST) is part of a 
multiphase program started in 1983 to address small- 
break loss-of-coolant accidents (SBLOCAs) specific to 
Babcock and Wilcox designed plants. MIST is spon- 
sored by the U.S. Nuclear Regulatory Commission, the 
Babcock & Wilcox Owners Group, the Electric Power 
Research Institute, and Babcock and Wilcox. The 
unique features of the Babcock-and Wilcox design, 
specifically the hot leg U-bends and steam generators, 
prevented the use of existing integral system data or 
existing integral facilities to address the thermal-hy- 
draulic SBLOCA questions. MIST and two other sup- 
porting facilities were specifically designed and con- 
structed for this program, and an existing facility--the 
Once Through Integral System (OTIS)--was also used. 
Data from MIST and the other facilities will be used to 
benchmark the adequacy of system codes, such as 
RELAP5 and TRAC, for predicting abnormal plant tran- 
sients. The MIST program is reported in 11 volumes. 
The program is summarized in Volume 1; Volumes 2 
through 8 describe groups of tests by test type; 
Volume 9 presents inter-group comparisons; Volume 
10 provides comparisons between the calculations of 
RELAP5/MOD2 and MIST observations, and Volume 
11 presents the later Phase 4 tests. This Volume 5 per- 
tains to Test Group 33, HPI-PORV cooling. The specifi- 
cations, conduct, observations, and results of these 
tests are described. 
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NUREG/CR-5395-V6/GAR PC A15/MF E06 
Babcock and Wilcox Co., Lynchburg, VA. 

Multiloop Integral System Test (MIST): Final 
Report. Test Group 34, Steam Generator Tube 
Rupture. 

Technical rept. Jun 86-Mar 88. 

J. R. Gloudemans. Jul 89, 333p BAW-2065, EPRI- 
NP-6480-VOL-6 

Includes 5 sheets of 24X reduction microfiche. Also 
available from Supt. of Docs. See also NUREG/CR- 
5395-V5 and NUREG/CR-5395-V7. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Office 
of Nuclear Regulatory Research, and Electric Power 
Research Inst., Palo Alto, CA. 


The Multiloop Integral System Test (MIST) is part of a 
multiphase program started in 1983 to address small- 
break loss-of-collant accidents (SBLOCAs) specific to 
Babcock and Wilcox designed plants. MIST is spon- 
sored by the U.S. Nuclear Regulatory Commission, the 
Babcock & Wilcox Owners Group, the Electric Power 
Research Institute, and Babcock and Wilcox. The 
unique features of the Babcock and Wilcox design, 
specifically the hot leg U-bends and steam generators, 
prevented the use of existing integral system data or 
existing integral facilities to address the thermal-hy- 
draulic SBLOCA questions. MIST and two other sup- 
porting facilities were specifically designed and con- 
structed for the program, and an existing facility--the 
Once Through integral System (OTIS)--was also used. 
Data from MIST and the other facilities will be used to 
benchmark the adequacy of system codes, such as 
RELAP5 and TRAC, for predicting abnormal plant tran- 
sients. The MIST program is reported in 11 volumes. 
The program is summarized in Volume 1; Volumes 2 
through 8 describes groups of tests by test type; 
Volume 9 presents inter-group comparisons; Volume 
10 provides comparisons between the calculations of 
RELAP5/MOD2 and MIST observations, and Volume 
11 presents the later Phase 4 tests. The Volume 6 per- 
tains to Test Group 34, Steam Generator Tube Rup- 
ture. The specifications, conduct, observations, and 
results of these tests are described. 
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Multiloop | System 
in Test 35, 


Technical rept. Jun 86-Mar 88. 

J. R. Gloudemans. Jul 89, 354p BAW-2066, EPRI- 
NP-6480-VOL-7 

Includes 4 sheets of 24X reduction microfiche. Also 
available from Supt. of Docs. See also NUREG/CR- 
5395-V6 and NUREG/CR-5395-V8. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Office 
of Nuclear Regulatory Research, and Electric Power 
Research Inst., Palo Alto, CA. 


Test (MIST): Final 
Noncondensibles and 


The Multiloop Integral System Test (MIST) is part of a 
multiphase program started in 1983 to address small- 
break loss-of-coolant accidents (SBLOCAs) specific to 
Babcock and Wilcox designed plants. MIST is spon- 
sored by the U.S. Nuclear Regulatory Commission, the 
Babcock & Wilcox Owners Group, the Electric Power 
Research Institute, and Babcock and Wilcox. The 
unique features of the Babcock and Wilcox design, 
specifically the hot leg U-bends and steam generators, 
prevented the use of existing integral system data or 
existing — facilities to address the thermal-hy- 
draulic SBLOCA questions. MIST and two other sup- 
porting facilities were specifically designed and con- 
structed for the program, and an existing facility--the 
Once Through Integral System (OTIS)--was also used. 
Data from MIST and the other facilities will be used to 
benchmark the adequacy of system codes, such as 
RELAPS5 and TRAC, for predicting abnormal plant tran- 
sients. The MIST program is reported in 11 volumes. 
The program is summarized in Volume 1; Volumes 2 
through 8 describes groups of tests by test type; 
Volume 9 presents inter-group comparisons; Volume 
10 provides comparisons between the calculations of 
RELAP5/MOD2 and MIST observations, and Volume 
11 presents the later Phase 4 tests. The Volume 7 per- 
tains to Test Group 35, Noncondensibles and Venting. 
The specifications, conduct, observations, and results 
of the tests are described. 
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NUREG/CR-5395-V8/GAR PC A21/MF E09 
Babcock and Wilcox Co., Lynchburg, VA. 

M Integral System Test (MIST): Final 
Report. Test Group 36, Pump Operation. 

Technical rept. Jun 86-Mar 88. 

J. R. Gloudemans. Jul 89, 487p BAW-2016, EPRI- 
NP-6480-VOL-8 

Includes 5 sheets of 24X reduction microfiche. Also 
available from Supt. of Docs. See also NUREG/CR- 
5395-V7 and NUREG/CR-5395-V9. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Office 
of Nuclear Regulatory Research, and Electric Power 
Research Inst., Palo Alto, CA. 


The Multiloop Integral System Test (MIST) is part of a 
multiphase program started in 1983 to address small- 
break loss-of-coolant accidents (SBLOCAs) specific to 
Babcock and Wilcox designed plants. MIST is a spon- 
sored by the U.S. Nuclear Regulatory Commission, the 
Babcock & Wilcox Owners Group, the Electric Power 
Research Institute, and Babcock and Wilcox. The 
unique features of the Babcock and Wilcox design, 
specifically the hot leg U-bends and steam generators, 
prevented the use of existing integral system data or 
existing —— facilities to address the thermal-hy- 
draulic SBLOCA questions. MIST and two other sup- 
porting facilities were specifically designed and con- 
structed for the program, and an existing facility--the 
Once Through Integral System (OTIS)--was also used. 
Data from MIST and the other facilities will be used to 
benchmark the adequacy of system codes, such as 
RELAP5 and TRAC, for predicting abnormal plant tran- 
sients. The MIST program is reported in 11 volumes. 
The program is summarized in Volume 1; Volumes 2 
through 8 describes groups of tests by test type; 
Volume 9 presents inter-group comparisons; Volume 
10 provides comparisons between the calculations of 
RELAP/MOD2 and MIST observations, and Volume 
11 presents the later Phase 4 tests. The Volume 8 per- 
tains to Test Group 36, Pump Operations. The i 
cations, conduct, observations, and results of the tests 
are described. 
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G.m.b.H. 
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International Agreement Report: Review of LOFT 
(Loss of Fluid Test) Large Break Experiments. 
OECD LOFT 

S. M. Modro, S. N. Aksan, V. T. Berta, and A. B. 
Wahba. Oct 89, 134p OECD-LOFT-T-3900 

Also available from Supt. of Docs. Prepared in coop- 
eration with Paul Scherrer Inst., Wuerenlingen (Swit- 
zerland), and Idaho National Engineering Lab., Idaho 
Falls. Sponsored by Organization for Economic Co- 
Operation and Development, Idaho Falls. OECD LOFT 
Project, and Nuclear Regulatory Commission, Wash- 
ington, DC. Office of Nuclear Regulatory Research. 


Six non-nuclear and five nuclear large break loss-of- 
coolant experiments were performed in the Loss-of- 
Fluid-Test (LOFT) PWR facility at the Idaho National 
Laboratory. The experiments provided a large amount 
of data necessary for evaluation and refinement of re- 
actor system computer codes and had major impact 
on the understanding of large break loss-of-coolant 
accidents. An overview of the nuclear large break ex- 
periments performed under NRC and OECD (Organi- 
zation for Economic Cooperation and Development) 
LOFT programs is given and the major research re- 
sults are presented. 
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NUREG-0540-V11-N7/GAR PC A15/MF A02 
Nuclear Regulatory Commission, Washington, DC. 
Office of Administration. 

Title List of Documents Made Publicly Available, 
July 1-31, 1989. 

Monthly rept. 

Oct 89, 332p 

Also available from Supt. of Docs. See also NUREG- 
0540-V11-N6. 


The document is a monthly publication containing de- 
scriptions of information received and generated by 
the U.S. Nuclear Reguiatory Commission (NRC). The 
information includes docketed material associated 
with civilian nuclear power plants and other uses of ra- 
dioactive materials, and nondocketed material re- 
ceived and generated by NRC pertinent to its role as a 
regulatory agency. The following indexes are included: 
personal a , Corporate source, report number, and 
cross reference to principal documents. 


006,554 

NUREG-1385/GAR PC A03/MF AO1 
Nuclear Regulatory Commission, Washington, DC. 
Office of Nuclear Reactor Regulation. 

Fitness for Duty in the Nuclear Power Industry: Re- 
sponses to Implementation Questions. 

Technical rept. Jun-Sep 89. 

L. L. Bush, and B. K. Grimes. Oct 89, 21p 

= available from Supt. of Docs. See also NUREG- 


The Nuclear Regulatory Commission published a rule 
(10 CFR Part 26) concerning fitness for duty of com- 
mercial nuclear power plant workers on June 7, 1989, 
in the Federal Register (54 FR 24458). The report re- 
sponds to questions raised concerning the implemen- 
tation of the rule during the Edison Electric Institute’s 
‘Fitness-for-Duty Rule Implementation Workshop,’ 
held between July 30 and August 2, 1989. It also re- 
sponds to questions raised by licensees with the staff 
outside the workshop. Publication of the report does 
not constitute a written interpretation of the meaning of 
the rule, as provided by 10 CFR 26.4. Only written in- 
terpretations by the General Counsel will be recog- 
nized to be binding upon the Commission. 


006,555 

PB90-115585/GAR PC A03/MF A01 
Nuclear Regulatory Commission, Washington, DC. 
Office of Nuclear Reactor Regulation. 

Standard Review Plan for the Review of Safe’ 
Analysis Re for Nuclear Power Plants, LW! 
Edition. Revision 3 to SRP Section 2.4.3, ‘Probable 
Maximum Flood (PMF) on Streams and Rivers.’. 
Aug 89, 21p NUREG-0800-SECT-2.4.3,REV-3 


The section of the safety analysis report addresses the 
hydrometeorological design basis developed to deter- 
mine the extent of any flood protection required for 
these structures, systems, and components necessary 
to ensure the capability to shut down the reactor and 
maintain it in a safe shutdown condition. The areas of 
review include the probable maximum precipitation 
(PMP) potential and precipitation losses over the appli- 
cable drainage area, the runoff through river channels 
and reservoirs, the estimate of the discharge rate trace 
(hydrograph) of the PMF at the plant site, the determi- 


nation of PMF water level conditions at the site, and 
the evaluation of coincident wind-generated wave con- 
ditions that could occur with the PMF. The analyses 
involve modeling of physical rainfall and runoff proc- 
esses to estimate the upper level of possible flood 
conditions adjacent to and on the site. 
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PB90-116815/GAR PC AO3 
Nuclear Regulatory Commission, Washington, DC. 
Office of Nuclear Reactor Regulation. 

Standard Review Plan for the Review of Safe 
Analysis Reports for Nuclear Power Plants, LW! 
(Light Water Reactor) Edition. Section 2.5.2, Rev. 2, 
‘Vibratory Ground Motion’. . 

Nov 89, 18p NUREG-0800-S252-2 

See also PB87-920199. 


The revision specifies the preferred hierarchy of 
ground motion specifications as follows: Site-specific 
spectra (horizontal and vertical) using records suitable 
for site conditions; Site-specific spectra (horizontal and 
vertical) using scaled records; Multiple parameter 
characterization such as NUREG/CR-0098 Spectra; 
Regulatory Guide 1.60 Spectra scaled to = ground 
_——— Additional references have in provid- 
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PB90-116823/GAR PC A03 
Nuclear Regulatory Commission, Washington, DC. 
Office of Nuclear Reactor Regulation. 

Standard Review Plan for the Review of Safe’ 
Analysis Reports for Nuclear Power Plants, LW! 
(Light Water Reactor) Edition. Revision 2 to SRP 
Section 3.7.1, ‘Seismic Design Parameters’. 

Nov 89, 15p NUREG-0800-S371-2 

See also PB87-920199. 


The revision of SRP Section 3.7.1 has included major 
changes as follows: Location of seismic input motion 
(control motion) defined at the surface or at rock out- 
crop rather than at the foundation level in the free field; 
Use of single time-history to be justified by Power 
Spectral Density function; Option for use of multiple 
time-histories added. Additional references are provid- 
ed for further guidance. 
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PB90-116831/GAR PC AO3 
Nuclear Regulatory Commission, Washington, DC. 
Office of Nuclear Reactor Regulation. 

Standard Review Plan for the Review of oy 
Analysis Reports for Nuclear Power Plants, LW! 
(Light Water Reactor) Edition. Revision 2 to SRP 
Section 3.7.2, ‘Seismic System Analysis’. 

Nov 89, 27p NUREG-0800-S372-2 

See also PB87-920199. 


The revision of SRP Section 3.7.2 has the following 
major changes: For soil-structure interaction analysis, 
the reduction of control motion with depth is now ac- 
ceptable but limited to 40% from the surface motion. 
Enveloping requirement of results from two methods is 
eliminated. Any single approach is acceptable with 
emphasis on proper implementation; Guidance for 
modal combination of high frequency modes are pro- 
vided and an acceptable approach is outlined; Option 
of direct generation of floor response spectra is includ- 
ed. Additional references are provided for further guid- 
ance. 
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PB90-116856/GAR PC A03 
Nuclear Regulatory Commission, Washington, DC. 
Office of Nuclear Reactor Regulation. 

Standard Review Plan for the Review of Safe’ 
Analysis Reports for Nuclear Power Plants, L’ 
Edition: Section 3.7.3, Revision No. 2. 

Nov 89, 12p NUREG-0800-SECT-3.7.3-REV-2 
Updates to basic manual, PB87-920199. See also 
PB89-233282. 


The revision of SRP Section 3.7.3 provides clarification 
for methods of analysis for Category | buried piping. 
Additional references are provided. Major revision oc- 
curred in tank design/analysis, including guidance on 
accounting for tank flexibility and soil-structure interac- 
tion effects. Several additional references on tank 
design/analysis have also been provided. 
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DE89012386/GAR PC A03/MF A01 

High pte ag phe Non by hot isostatic 

y pore 

T. C. Wiencek, R. F. Domagala, and H. R. Thresh. 
Sep 88, 15 CONF-8909125-1 
Contract W-31109-ENG-38 
International RERTR meeting (ith), San Diego, CA 
(USA), 19-22 Sep 1989. Sponsored by Department of 
Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The loading limits of dispersion fuel plates fabricated 
by currently conventional techniques have been 
reached for U3Si and U3Si2. Fuel densities of up to 7.0 
a cm have been successfully produced. While 

loadings are sufficient for the needs of most re- 
search reactors, there are a few reactors that require 
higher fuel densities. Two concepts are presented 
which may achieve loadings ond 7.0 gU/cu cm. 
First, a wire concept in which 0.030 in. (0. 76 mm) ura- 
nium silicide wire is bonded within an aluminum plate, 
and second a dispersion concept in which a highly 
loaded (>50 volume percent fuel), uniformly clad fuel 
plate is produced. Both concepts use hot isostatic 
pressing (HIP) as a key processing technique. 3 figs. 
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DE89015274/GAR PC A02/MF A01 
Los Alamos National Lab., NM. 

Remote-controlled NDA (nondestructive assay) 
= for process areas in a MOX (mixed oxide) 


M. MC Kaiti, H. O. Menlove, R. H. Au 5 owe . 
Ohtani, and M. Seya. 1989, 8p LA-UR-89-2178, 
CONF-890736-58 

Contract W-7405-ENG-36 

Annual meeting of the Institute of Nuclear Materials 
Management (30th), Orlando, FL (USA), 9-12 Jul 1989. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Nondestructive assay (NDA) systems have been de- 
= and installed in the process area of an automat- 

mixed-oxide (MOX) fuel fabrication facility. These 
instruments employ neutron coincidence counting 
methods to measure the spontaneous-fission rate of 
plutonium in the powders, pellets, and fuel pins in the 
process area. The spontaneous fission rate and the 
plutonium isotopic ratios determine the mass of pluto- 
nium in the sample. Measurements can be either at- 
tended or unattended. The fuel-pin assay system 
(FPAS) resides above the robotic conveyor system 
and measures the plutonium content in fuel-pin trays 
containing up to 24 pins ((approximately)1 kg of pluto- 
nium). The material accountancy glove-box (MAGB) 
counters consist of two slab detectors mounted on the 
sides of the glove box to measure samples of powder 
or pellets as they are brought to the load cell. Samples 
measured by the MAGB counters may contain up to 18 
kg of MOX. This paper describes the design and per- 
formance of four systems: the fuel-pin assay system 
and three separate MAGB systems. The paper also 
discusses the role of Monte Carlo transport techniques 
in the detector design and subsequent instrument cali- 
bration. 5 refs., 11 figs., 6 tabs. 
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DE89016033/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Steam explosion studies with molten iron-alumina 
oon by thermite reactions. 

F. Beck, M. Berman, and L. S. Nelson. 1989, 37p 
SAND-89-1086C, CONF-890739-4 
Contract AC04-76DP00789 
International colloquium on the dynamics of explio- 
sions and reactive systems (12th), Ann Arbor, Mi 
(USA), 23-28 Jul 1989. Sponsored by Department of 
Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Recent vapor explosion experiments at Sandia Nation- 
al Laboratories have used water and melts oer 
by thermite reactions Laven pee pg K), with 

specific interest in the effects of initial (pre-explosion) 
melt-water mixture properties and of trigger strength 
on the energetics of the reaction. Mixture behavior 
studies used a nominal 2 kg of melt that was dispersed 
into the water to form a “coarse” mixture by one of two 
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ways: the first method employed a crucible that was 
sul under the water and used a gas-driven 
piston and orifice combination to control melt ejection 
and thus mixture properties; the second technique 
simply reacted a compressed thermite billet in situ (un- 
derwater) and relied on the expansion of heated gas 
trapped within the billet to disperse the melt. Triggers 
(generated by firing a submerged detonator near the 
mixture) were applied at selected times that reflected 
different degrees of melt dispersion. Trigger strength 
effects have been investigated by use oe’ a —_ drop 
of melt ((approximately)5 g) and various underwater 
pressure sources. Visually, the response of the melt 
drop to a tri is a rapid radial expansion of fine parti- 
cles. Quantitatively, the degree and rate of explosive 
expansion has been related to the trigger strength. 
Final-to-initial volume ratios of over 100 a been ob- 
served for the strongest triggers, with growth periods 
on the order of 5 ms. Scaling laws common to conven- 
tional underwater explosions have been applied to the 
experimental data and give impulses that are the same 
order of magnitude as generated by hydrodynamic 
code calculations. 54 refs., 12 figs., 3 tabs. 
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DE89016044/GAR PC A03 
Oak Ridge Y-12 Plant, TN. 
Characterization of electron-beam weld processes 
in uranium by acoustic emission monitoring. 
J. W. Whittaker, and J. L. Murphy. 19 Aug 89, 19p Y/ 
DW-890 
Contract ACO5-840S21400 
Sponsored by Department of Energy, Washington, DC. 
pA on copy only, copy does not permit microfiche pro- 
luction. 


Work was begun to characterize electron-beam (EB) 
welding of uranium by use of acoustic emission (AE) 
monitoring at the Oak Ridge Y-12 Plant. One specific 
objective was to determine if a correlation existed be- 
tween weld penetration and an AE parameter(s). AE 
monitoring techniques were developed which allowed 
detection and recording of AE information during weld- 
ing. Initial results from bead-on-plate welds of uranium 
imply that the AE signal varies during different proc- 
esses: weld initiation, process stabilization, steady- 
state weld formation, weld cessation, and material 
cool-down. A correlation was developed between the 
AE “average signal level” (ASL) parameter and weld 
penetration which implies that penetration can be pre- 
ca from a given measured ASL level. 1 ref., 7 figs., 
1 tab. 
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Radiolysis of water and the concomitant pressurization 
of the vessels is well recognized in the case of radium 
needles. The process is the result of the radiolysis of 
water associated with the radium salts. Mme. Curie, in 
1911, anticipated the problems and took pains to elimi- 
nate the water of crystallization of the radium chloride 
to be packed into needles (Morgan, 1961). Once 
radium salts are dry the only pressure buildup in a 
sealed system is an eighth of an atmosphere per year 
from the generation of helium. The problem has once 
S jain been recognized with the handling of high spe- 

ic activity solutions of plutonium and other alpha 
po Poa In the past few years a number of contamina- 
tion spreads have occurred in laboratories and produc- 
tion facilities. Investigations of these spreads suggest- 
ed the root cause as pressurization caused by the radi- 
olysis of water. It was identified in solutions of plutoni- 
um, uranium-233, and in one case a high-energy beta 
emitter. This paper reports on the problem which we 
ge gga the program developed to control it. 11 
refs., . 
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report, —” 

Progress r 
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The General Analytical Evaluation Program monitored 
measurement capabilities of nine participating labora- 
tories on uranium materials representative of those 
commonly encountered in scrap recovery and fuel pro- 
duction operations. This report presents and evaluates 
measurement data produced by the participants from 
October 1979 through June 1984. Two types of meas- 
urements are presented: measurements of the urani- 
um in the sample (both uranium concentration and U- 
235 isotopic abundance) and measurements of twelve 
nonvolatile impurities contained in the sample. 237 
figs., 8 tabs. 
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The US Department of Energy has been examining ex- 
tension of the operational lives of commercial nuclear 
power plants through improved performance and con- 
tinued operation beyond the initial design life term. 
One technique that seems promising for this task is the 
prediction of equipment performance through the use 
of innovative monitoring schemes. This technique is 
best applied to equipment that experiences failures 
that are not easily correlated with other commonly 
used indicators such as cumulative operating time or 
number of stress cycles. Such equipment often has 
testing and maintenance performed at periodic inter- 
vals. In response to this testing and maintenance, the 
performance of the equipment could be degraded. 
One such piece of equipment is the emergency diesel 
generator. 4 refs., 3 figs., 1 tab. 
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Sandia National Laboratories is currently conducting 
a -term aging research on representative samples 

'S nuclear power plant Class 1E cables. The objec- 
jin of this program are to determine the suitability of 
these cables for extended life (beyond 40-year design 
basis) and to assess various cable condition monitor- 
ing (CM) techniques for predicting remaining cable life. 
7 refs., 3 figs., 1 tab. 
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Critical look at nuclear qualified electrical cable in- 
sulation ignition and damage thresholds. 

V. F. Nicolette, and S. P. Nowlen. 1989, 15p SAND- 
88-2161C, CONF-890911 5 

Contract AC04-76DP00789 

International conference on operability of nuclear sys- 
tems in normal and adverse environments, Lyon 
(France), 18-22 Sep 1989. Sponsored by Department 
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The modeling of fire growth and fire-induced damage 
to electrical equipment in nuclear plants re- 
quires knowledge of the ignition ond damage thresh- 
olds for nuclear qualified electrical cable insulation. 
The present state of knowledge —— these 
thresholds is based on a very limited amount =. 
mental data. In this paper it is shown that some o' 

industry-accepted ignition and damage thresholds 
have been extrapolated well beyond the experimental 
data resulting in incorrect and nonconservative lower 
limits of electrical cable ignition and damage. A more 
appropriate parameter for determining cable damage 
thresholds is suggested. 16 refs., 7 figs. 
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Nuclear plants in the United States are licensed for 40 
years even though safe operation for longer periods is 
possible. Currently there is substantial interest in ex- 
tending the service life of these plants beyond their 
initial term. Cables have been identified by both indus- 
try and US NRC studies as components crucial to the 
safety and economic aspects of nuclear plant life ex- 
tension. This describes a US DO! nsored 
study to develop the technical basis for the life exten- 
sion of in-containment cables. 6 refs., 1 fig., 1 tab. 
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Recent experiences in operating nuclear plants in the 
United States have demonstrated the need for an in 
situ cable condition monitoring technique that can 
assess whether installed, low-voltage, unshielded 
cables have local damage that could compromise their 
ability to function under normal and accident service 
conditions. This paper summarizes current US pro- 
grams that have been initiated to develop a technolog- 
- — for monitoring cables with local degradation. 
refs. 
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Helium was uniformly implanted using the “tritium 
trick” technique to levels of 0.18, 2.5, 27, 105 and 256 
atomic part per million (appm) for type 316 stainless 
steel, and 0.3 and 1 appm for Sandvik HT-9 (12 Cr- 
1MoVW). Both full penetration as well as partial pene- 
tration welds were then produced on control and 
os materials using the autogenous gas 
tungsten arc (GTA) welding process under full con- 
straint conditions. For full penetration welds, both ma- 
terials were successfully welded when they contained 
less than 0.3 appm helium. However, welds of both 
materials, when containing greater than 1 

helium, were found to develop cracks during cooling of 
the weld. Transmission and scanning electron micros- 
copy indicated that the HAZ cracking was caused by 
the growth and coalescence of grain boundary (GB) 
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helium bubbles. This cracking occurred as a result of 
the combination of high temperatures and high shrink- 
age tensile stresses. cracking in the fusion zone 
was found to result from the precipitation of helium 
- dendrite interfaces. A model based on the kinet- 
ics of diffusive cavity is presented to explain the 
observed results. model a helium 
bubble growth mechanism which leads to final inter- 
_— rupture in the heat-affected zone. Results of 
present study demonstrate that the use of conven- 
tional fusion welding techniques to repair materials de- 
raded exposure to irradiation environments may 
difficult if the irradiation results in the generation of 
helium equal to or greater than 1 appm. 
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Within the IAEA Coordinated Research Program on 
optimizing reactor pressure vessel surveillance pro- 

rams and their analysis, phase 3, a specially-tailored 
radiation sensitive’ correlation monitor material has 
been fabricated. The material will serve as a reference 
to the IAEA program for future vessel surveillance pro- 
grams throughout the world. An extensive evaluation 
of the correlation monitor material in the as-received 
condition has been carried out in Finland and the re- 
sults are presented here. The mechanical properties 
measured at different temperatures include Charpy V 
notch and instrumented precracked Charpy data, and 
elastic-plastic fracture toughness (J). The specimen 
size and geometry have been varied in the tests. Cor- 
relation between different fracture properties are eval- 
uated and discussed. (Copyright (c) Valtion teknillinen 
tutkimuskeskus (VTT) 1989.) 
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and Control. 

Master’s thesis. 

M. K. Waltrip. May 89, 180p 


A new generation of nuclear power plants now being 
considered will likely incorporate a multi-modular 
design strategy, in which separate nuclear steam 
supply modules provide steam to an aggregate tur- 
bine-generator. Smaller reactor cores in each module 
allow for the implementation of advanced safety fea- 
tures with relative ease and economy. Use of one rela- 
tively large turbine-generator set should help the multi- 
modular nuclear power plant to capture economies of 
scale by sharing the balance of plant components be- 
tween several steam supply modules. Operating nu- 
clear steam supplies in parallel while supplying the 
common turbine through a shared steam header re- 
quires load sharing between modules. Control princi- 
ples for operation of a multi-modular array of liquid 
metal cooled reactors (LMRs) under a variable power 
demand are discussed, and one proposed principle is 
analyzed and evaluated. The proposed control system 
requires that both steam flow and steam pressure be 
specified to each module in the form of a demand 
signal. The module controller responds to the demand 
signal by referring to a control program which esti- 
mates the equilibrium values of plant temperatures 
and flows to meet the demanded steam 
flow and pressure. A non-linear constraint-based tem- 
perature controller monitors operating conditions in 
the reactor and, using estimates of reactivity and de- 
layed neutron precursor activity, takes appropriate su- 
pervisory action as necessary during transients. The 
supervisory check of control actions is performed as 
part of a fault-tolerant approach to reactor control de- 
signed to automatically avoid overshoot of plant power 
and temperature limits. Theses. (JHD) 
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To assist in the resolution of differences between the 
NRC (Nuclear teel Commission) and IDCOR 
(Industry Degraded Core Rulemaking Program) on the 
hydrogen combustion issue, a standard problem has 
been defined to compare the results of HECTR (Hy- 
—_ Event: Containment Transient Responses) and 
MAAP (Modular Accident Analysis Program) analyses 
of hydrogen transport and combustion in a nuclear re- 
actor containment. The report addresses the issue of 
in-cavity oxidation of combustible gases produced by 
core-concrete interactions and the natural circulation 
between the reactor cavity and the lower compart- 
ment. HECTR analyses of the problem show that it is 
overly optimistic to assume a complete oxidation in the 
reactor cavity because a variety of phenomena, such 
as steam inerting and oxygen transport by natural con- 
vection, may influence the degree of in-cavity oxidation 
that takes place. An incomplete in-cavity oxidation will 
lead to accumulation and combustion of hydrogen and 
carbon monoxide in the lower and upper compart- 
ments in the reactor containment. The deflagration 
gece a peak pressure of 384.2 kPa (55.72 psia) at 
.36 hours. 
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The FIX-Il split break experiment No. 3051 has been 
analyzed using the RELAP5/MOD2 code. The code 
version used, Cycle 36.04, is the frozen version of the 
code. Three calculations were carried out to study the 
sensitivity of various parameters to the change of 
break discharge and passive heat structures. The dif- 
ferences between the calculations and the experiment 
have been quantified over intervals in real time for a 
number of variables available from the measurements 
during the experiment. 
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Nuclear facilities are responsible for resolving nuclear 
materials safeguards anomalies indicating that special 
nuclear material (SNM) may be missing. These anom- 
alies can have many causes, including simple book- 
keeping or measurement errors or malevolent acts by 
insiders. Determining the likely cause of an anomaly is 
often complex, time consuming, and costly. In most 
cases no specific cause can be conclusively proven. 
Therefore, it is particularly important that investiga- 
tions of SNM safeguards anomalies be carried out sys- 
tematically and that all conclusions from the investiga- 
tion be thoroughly documented and logically justified. 
Currently there are no standardized methods available 
for guiding an investigation and drawing conclusions 
from it. This paper presents a method we are develop- 
ing which is based on decision analysis techniques 
and Bayesian probability analysis. The method helps in 





developing a set of hypotheses about the possible 
causes of an anomaly and uses the evidence gathered 
during an investigation to evaluate the likelihood of 
each hypothesis. The uncertainty in measurements 
and evidence collection are accounted for in an explic- 
it and quantitative manner. The method suggests the 
most effective sequence of steps for the investigation 
and provides guidance on when to terminate the inves- 
tigation. The method applies to both item and bulk in- 
ventory differences, but the evaluation of bulk differ- 
ences requires a more complex set of procedures than 
those presented in this report. A simple computer pro- 
ap and training materials are also being developed. 
he software is being designed to facilitate quick reso- 
-lution ofan anomaly, help guide an investigation team, 
and document the team’s conclusions. 2 figs. 
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We are developing a comprehensive tool for evaluat- 
ing the effectiveness of safeguards and security sys- 
tems against theft of special nuclear material by insid- 
ers. This tool, the Insider Evaluation module, is an inte- 
pa part of ASSESS (Analytic System and Software for 

valuating Safeguards and Security) which is being 
developed jointly by Lawrence Livermore and Sandia 
National Laboratories. The Insider Evaluation module 
provides the user with a systematic, easy to use tool 
and an extensive database for analyzing the insider 
threat. This paper focuses on demonstrating the soft- 
ware, describing its input requirements and the various 
output options available to the user. An evaluation 
using this tool begins by defining the types of potential 
insider adversaries and specifying their levels of 
access and types of authority at the facility, as well as 
any procedures that may affect those theft strategies 
that take place across multiple facility layers. Users 
input to the module is facilitated by predefined data- 
bases of options from which the user can select those 
appropriate to their facility. The module identifies the 
optimal theft scenario and computes the correspond- 
ing probability of detection for each potential adver- 
sary type. Results are displayed in tables or graphs at 
varying levels of detail. For example, summary results 
present the overall probability of detection for each ad- 
versary. However, the user can focus, or “zoom,” ona 
particular result to gain further insights about the par- 
ticular strategies or methods used by the adversaries. 
The most detailed results specify the best method an 
adversary could use to defeat each safeguards com- 
ponent at a path element to accomplish a particular 
strategy. Use of the predefined database of strategies 
and probabilities helps create consistent results and 
helps document the modeling assumptions used. 6 
refs., 9 figs. 
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The goal of our research is to use molecular and ge- 
netic techniques to investigate the process of bacterial 
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attachment to and colonization of surfaces in the 
marine environment. We are focussing on exploring 
the mechanism which controls surface-induced 
swarmer cell differentiation of Vibrio parahaemolyti- 
cus. Gene fusion which couple transcription of swarm- 
er cell genes, laf, to luminescence reporter genes, lux, 
have been used to analyze how environmental signals 
regulate differentiation, and a novel mechanism of sur- 
face recognition involving a tactile sensor and an iron 
sensor has been discovered. Work is continuing to de- 
velop a refined understanding of the sensors and other 
elements in the information transduction circuit which 
controls expression of swarmer cell genes. Keywords: 
Biofouling; Fouling; Surface recognition; Gene regula- 
tion; Bacterial differentiation. (KT) 
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A. V. Zale, and S. G. Merrifield. Jul 89, 26p FWS-82/ 
11.104, WES/TR/EL-82-4.104 


Species profiles are literature summaries of the taxon- 
omy, morphology, distribution, life history, habitats, 
and environmental requirements of coastal species of 
fishes and aquatic invertebrates. They are designed to 
assist in environmental impact assessment. The 
tarpon and ladyfish are popular gamefishes. Aduits 
spawn offshore. Larval and juvenile stages inhabit 
coastal marshes and mangroves. Both species are 
thermophilic (preferring warm water), euryhaline (toler- 
ant of a wide range of salinity), and are capable of sur- 
viving at low oxygen concentrations. Wetlands de- 
struction and degradation negatively affect these spe- 
cies by reducing nursery areas. Keywords: Fishes; Es- 
tuaries; Feeding habits; Growth physiology; Fisheries; 
Temperature; Salinity; Oxygen; Life cycles; Tarpon; 
Megalops atlanticus; Ladyfish; Elops saurus; Trophic 
ecology; Spawning; Environmental requirements. (kt) 
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Species profiles are literature summaries on the taxon- 
omy, morphology, range, life history, and environmen- 
tal requirements of coastal aquatic species. They are 
designed to assist in environmental impact assess- 
ment. The black sea bass, Centropristis striata, is an 
abundant species associated with the inshore sponge- 
coral habitat in the south Atlantic Bight (Cape Hatteras 
to Cape Canaveral). It is a protogynous hermaphrodite 
(each individual is first a female and then a male) that 
spawns from January to June on the Continental Shelf. 
Juveniles utilize estuaries, as well as offshore areas, 
for nurseries. It is a slow growing species with a life 
span of about 10 years. Juveniles and adults are 
bottom-feeding carnivores. Adults have been collected 
at temperatures as low as 6 C but are most abundant 
at temperatures of 8 to 10 C and above. Juveniles tol- 
erate lower temperatures and greater salinity ranges 
than adults. Black sea bass are primarily harvested by 
the recreational hook and line fishery and the commer- 
cial trap fishery. Yield-per-recruit analyses indicate that 
the harvest of black sea bass is less than the maxi- 
mum possible due to a combination of high fishing 
pressure and harvest of small fish. Keywords: Estu- 
aries; Fishes; Fisheries; Salinity; Growth physiology; 
Temperature; Spawning; Sediments; Feeding habits; 
Life cycles; Contaminants; Black sea bass; Centropris- 
tis striata; Species profiles. (kt) 
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Mixing of sediments is rarely discussed explicitly in 
terms of the processes involved. Most models pre- 
sume homogenization of some tracer achieved by bio- 
turbation. There has been little attempt to determine 
the mechanisms. These problems have been ap- 
proached principally by marine biologists concerned 
with animal feeding habits. In the analysis of mixing as 
a function of size, visual in ion of data suggested 
no size dependence for particles up to 0.5 mm in diam- 
eter in Ruddiman et al. (1980). However, rigorous sta- 
tistical analysis shows that the finer fractions are more 
intensely mixed than coarse ones. There must be a 
size of material that is not ingested and which a bur- 
rowing organism therefore leaves aside. Most models 
of mixing have implicitly considered fine sediments 
which are pushed aside and eaten and then excreted 
at a different location. Many passes by organisms 
through the sediment produce isotropic mixing and ho- 
mogeneous distribution of sediment properties in a 
‘mixed layer.’ This paper presents data from a situation 
where a small but significant fraction of the sediment is 
of gravel size that cannot be isotropically mixed by 
biota. Keywords: Reprints; Aquatic organisms. (KT) 
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The report focuses on the population genetics and 
systematics of the hard shell clam Mercenaria, an im- 
portant aquaculture species, as determined by restric- 
tion enzyme digestion of mitochondrial DNA (mtDNA). 
Fifteen clam populations were sampled along the east 
and Gulf coasts of the United States and assayed for 
mitochondrial genotype to determine the ee 
ographic differentiation and thus evaluate the suitabil- 
ity of current hard shell clam breeding practices. Evi- 
dence based on mtDNA variation indicated that signifi- 
cant genetic differences do not exist between the 
more northerly populations of M. mercenaria sampled 
from New Jersey to North Carolina. The results of the 
clam study are of some note in that clam mtDNA is 
unique as compared to the majority of higher animals 
studied to date. It was found that clam populations 
demonstrate polymorphism in mtDNA size; the mtDNA 
molecule ranged from 16.5 to 19.0 kilobases in — 
In addition, individual clams were often found to be 
teroplasmic; i.e., more than one type of mtDNA mole- 
cule was found in many individuals. 


006,583 

PB90-114497/GAR PC A25/MF A04 
National Marine Fisheries Service, Woods Hole, MA. 
Northeast Fisheries Center. 

Distribution and Abundance Trends of 22 Selected 
Species in the Middle Atlantic Bight from Bottom 
Trawi Surveys during 1967-1979. 
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The report provides an understanding of the seasonal 
distributions of some important finfish and shellfish 
species found in the Mid-Atlantic Bight area. The 
report does not assess or predict the potential impact 
or effects of mineral resource exploitation on these 
populations. Spring and autumn catch records for 22 
selected species are summarized and presented in 
coastal map plots and graphs. Cumulative distribution 
plots and graphs show the mean weight and number 
per tow. Length frequencies by six geographical areas, 
and percentage occurrence of young-of-the-year by 
stratum. The report includes all cruises from the 
autumn of 1967 through the autumn of 1979. Attached 
as an appendix is a report summarizing gonad-somatic 
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indices from a special_monthly study in the New York 
Bight. 


006,584 


PB90-115403/GAR PC A18/MF A03 


National Marine Fisheries Service, Miami, FL. South- 
east Fisheries Center. 

of the Western Atlantic Turtle Sym- 
posium (2nd). Held in Mayaguez, Puerto Rico on 
October 12-16, 1987. 
echnical 


T memo. 

L. Ogren, F. Berry, K. Bjorndal, H. Kumpf, and R. 
Mast. Jun 89, 411p NOAA-TM-NMFS-SEFC-226 

See also PB83-115105. Prepared in cooperation with 
Puerto Rico Univ., Rio Piedras. Sea Grant Program. 
Sponsored . Intergovernmental Oceanographic 
Commission, Paris (France), and Fish and Wildlife 
Service, Washington, DC. 


The report is a proceedings of the Second Western 
Atlantic Turtle Symposium held in October of 1987. 
Several sea turtle status reports are presented focus- 
ing on specific species. Sea turtle management phi- 
losophies, options and research needs are covered. 


006,585 

PB90-115551/GAR PC A22/MF A03 
Marine Geoscience Applications, Inc., Woods Hole, 
MA. 


Environmental Summary of the U.S. Atlantic Conti- 
nental Slope and Rise, 28-42degN. Volume 2. 

Final rept. 1982-84. 

R. G jan, A. Gaines, T. Joyce, W. Schmitz, and 
B. Ti ke. 1984, 501p 

Contract Di-14-12-0001-29200 

See also Volume 2, PB90-115544. Sponsored by Min- 
erals Management Service, Herndon, VA. Atlantic 
OCS Region. 


The report is a synthesis and evaluation of environ- 
mental information concerning the continental slope 
and rise off the eastern United States, Atlantic Conti- 
nental Slope and Rise (ACSAR). The ACSAR region of 
the eastern United States is defined as the area be- 
tween latitudes of 28 and 42 N and between water 
depths of 200 and 4,000 m. Environmental data and 
information were collected from published papers and 
reports, unpublished reports, reported but unpublished 
data, and personal communication from scientific col- 
leagues. The topics covered in the document include 
biology, human activities and impacts, and future study 
needs. 


006,586 

PB90-115908/GAR PC A04/MF A02 

National Marine Fisheries Service, Washington, DC. 

a See Distribution, and Relative 
of Fishes in the Coastal Habitat off the 

Southeastern United States. 

Technical rept. 

C. A. Wenner, and G. R. Sedberry. Jul 89, 58p 

NOAA-TR-NMFS-79 

Also pub. as Marine Resources Research Inst., 

Charleston, SC. rept. no. CONTRIB-270. Prepared in 

cooperation with Marine Resources Research Inst., 

Charleston, SC. 


Ichthyofauna of the coastal (10m depth) habitat of the 
South Atlantic Bight were investigated between Cape 
Fear, North ina and the St. John's River, Florida. 
Trawi collections from four nonconsecutiy 2 seasons in 
the period July 1980 to December 1982 indicated that 
the fish community is dominated by the family Sciaeni- 
dae, particularly juvenile forms. Total fish abundance 
was greatest in winter and lowest in summer and was 
influenced by the seasonality of Atlantic menhaden 
and Atlantic croaker in the catches. Biomass was high- 
est in spring and lowest in summer, and was influ- 
enced by bi of spot. Fish density ranged from 
321 individuals and 12.2 kg per hectare to 746 individ- 
uals and 25.2 kg per hectare. Most species ranged 
widely throughout the bight and showed some evi- 
dence of seasonal migration. Species assemblages 
were dominated by ubiquitous year-round residents of 
the coastal waters of the bight. Diversity was highest in 
summer and ed influenced by the evenness of 
distribution of individuals among species. 


006,587 


PB90-115916/GAR PC A03/MF A01 
National Marine Fisheries Service, Tiburon, CA. Ti- 
buron Lab. 
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Survey of Fishes and Water Properties of South 
San Francisco Bay, California, 1973-82. 

Technical rept. 

D. E. Pearson. Aug 89, 29p NOAA-TR-NMFS-78 


The objective of the study was to describe the physical 
and ichthyological changes occurring seasonally and 
annually in the south San Francisco Bay, based on the 
results of 2,561 otter trawl and water samples ob- 
tained between February 1973 and June 1982. Tem- 
perature varied predictably among seasons in a pat- 
tern that varied little between years. Salinity also un- 
derwent predictable seasonal changed but the pattern 
varied substantially between years. The most abun- 
dant species of fish were northern anchovy (Engraulis 
mordax), English sole (Parophrys vetulus), and shiner 
surfperch (Cymatogaster aggregata). The majority of 
the common fish species were most abundant during 
wet years and least abundant in dry years. Numeric 
diversity was highest during the spring and early 
summer, with no detectable interannual trends. Spe- 
cies composition changed extensively between sea- 
sons and between years, particularly years with ex- 
tremely high or extremely low freshwater inflows. 


006,588 

PB90-115924/GAR PC A03/MF AO1 
National Marine Fisheries Service, Panama City, FL. 
Panama City Lab. 

illustrated Key to the Genera of Free-Living Marine 
Nematodes of the Order Enoplida. 

Technical rept. 

E. J. ge and A. C. Tarjan. Jul 89, 34p NOAA- 
TR-NMFS-77 

Prepared in cooperation with Florida Univ., Gainesville. 
Dept. of Entomology and Nematology. 


A pictorial key to 118 genera of free-living marine nem- 
atodes in the order Enoplida is presented. Specific 
morphological and anatomical features are illustrated 
to facilitate use of the key. The work provides a single 
key to the genera of enoplid nematodes to facilitate 
identification of these organisms by nematologists and 
marine biologists working with meiofauna. 


006,589 
PB90-117243/GAR PC A03 
Alaska Sea Grant Coll. Program, Fairbanks. 

Alaska Sea Grant College Program Publications 
Catalog 1989-1990. 

1989, 50p AK-ADMIN-17 

Grant NA86AA-D-SG041 

Sponsored by National Ocean Service, Rockville, MD. 
Office of Charting and Geodetic Services. 


The catalog is the result of work sponsored by the Uni- 
versity of Alaska Sea Grant College Program coopera- 
tively supported by the Office of Sea Grant and Extra- 
mural Programs, NOAA, Department of Commerce. It 
lists the following materials: Marine advisory bulletins, 
Education publications, Technical reports, Aquaculture 
notes, Sea grams, Reprints, Theses and dissertations, 
Administrative reports, and Videos and slide programs. 
A subject and author index is included. 


006,590 

PB90-117250/GAR PC A03 
Hawaii Univ., Honolulu. Sea Grant Coll. Program. 
Fouling Community Development on an Artificial 
Reef in Hawaiian Waters. 

J. H. Bailey-Brock. 1989, 14p UNIHI-SG-JL-89-14 
Grant NA81AA-D-00070 

Pub. in Bulletin of Marine Science, v44 n2 p580-591 
1989. Sponsored by National Oceanic and Atmospher- 
ic Administration, Rockville, MD. 


Artificial reefs have considerable potential for enhanc- 
ing near shore fisheries by increasing habitat space 
and cover. The growth of sessile epibiota on artificial 
structures provides food for some reef fish, and even- 
tually increases cover by adding to the three-dimen- 
sional structure of the artificial reef. Recruitment and 
community development were followed on PVC plates 
(18 x 20cm) attached vertically to a concrete cube reef 
in 20 m of water off southeast Oahu, Hawaii. Plates 
were removed and replaced after immersion for 2- 
week, 2-, 6- and 12-month periods over a year. Rock 
oysters and tubeworms were the most frequent soli- 
tary recruits, and bryozoans dominated the plates after 
a year. Fast growth, early onset of reproduction and 
self seeding made bryozoans and tubeworms domi- 
nant on longer term plates. Colonial tunicates and 
sponges were unimportant after a year, which is in 
contrast to community development at shallower 
depths in Hawaii (3-18 mo immersion) and on Jamai- 


can reefs (36 month immersion). An understanding of 
benthic community development on artificial materials 
is relevant to evaluating artificial reefs as fish commu- 
nity enhancement tools. 


006,591 

PB90-117268/GAR PC A03 
Hawaii Univ., Honolulu. Sea Grant Coll. Program. 
Colonization of Artificial Reef Materials by Corals 
and Other Sessile Organisms. 

R. C. Fitzhardinge, and J. H. Bailey-Brock. 1989, 15p 
UNIHI-SG-JC-89-13 

Grant NA81AA-D-00070 

Pub. in Bulletin of Marine Science, v44 n2 p567-579 
1989. Sponsored by National Oceanic and Atmospher- 
ic Administration, Rockville, MD. 


Benthic community development was compared on 
coral rock and materials used to construct artificial 
reefs at two sites off Oahu, Hawaii. The materials 
tested were concrete, car tires and metal (painted 
steel). In Kaneohe Bay, one series of plates was im- 
mersed in winter, another in summer. At both sites, 
plates were oriented horizontally, and upper and lower 
surfaces were examined for corals which were count- 
ed, measured, and the number of polyps recorded. 
Cover of sessile organisms on the Kaneohe Bay plates 
was estimated, and counts of sessile species were 
made on some Kahala plates. Highest coral recruit- 
ment in Kaneohe Bay was in metal and least on tires. 
Recruitment peaked in summer due to heavy settle- 
ment of Montipora verrucosa on lower surfaces. M. 
verrucosa larvae often settled in groups, on the shells 
of organisms and directly on the materials except tires. 
The M. verrucosa polyps grew slowly, and their mortal- 
ity was high. A few coral recruits, mostly Porites lobata 
were found on the Kahala plates. Most corals at this 
site were on the top of the plates. In Kaneohe Bay, 
where fish grazing was low, thalloid algae, and solitary 
and colonial tunicates were common on the plates. 
Compound tunicate cover was higher on plates im- 
mersed in winter than summer and higher on concrete 
and coral than on metal or tire plates. 


006,592 

PB90-120668/GAR PC A08/MF A01 
Triton Environmental Consultants Ltd., Burnaby (Brit- 
ish Columbia). 

Early Life History of Pacific Herring: Relationships 
of Larval Dispersal and Mortality to Environmental 
Conditions. Final Report of 1989 Port Moller Re- 
connaissance Survey. 

Final rept. 1988-89. 

M. McGurk. Oct 89, 157p REF-2019/WP-3578 
Contract ABNC-7-00141 

Sponsored by National Ocean Service, Anchorage, 
AK. Ocean Assessments Div., and Minerals Manage- 
ment Service, Washington, DC. 


A reconnaissance survey of the plankton community 
of Port Moller, Alaska, in June 1989, demonstrated 
that the estuary contained enough Pacific herring 
larvae to justify a large-scale study of their population 
dynamics. At least 3 cohorts of herring larvae hatched 
into the estuary between May 1 and June 30. Cohort 1 
hatched on May 29 from eggs spawned on May 15 and 
cohort 2 hatched on June 10-11 from eggs spawned 
on May 27-29. A third cohort was expected to hatch 
into the water column in late June because a third 
group of adult herring was the target of a mid-June 
commercial sacroe fishery in Port Moller. Cohort 2 was 
composed of two groups of larvae separated by about 
0.8 mm in average length. The group of larger fish was 
most abundant and it was concentrated at the head of 
Moller Bay. 


006,593 

PB90-120726/GAR PC A03/MF A01 
Georgia Cooperative Fishery and Wildlife Research 
Unit, Athens. 

Species Profiles: Life Histories and Environmental 
Requirements of Coastal Fishes and Invertebrates 
(South Atlantic): Alewife and Blueback Herring. 

E. L. Bozeman, and M. J. Van Den Avyle. Aug 89, 
26p BIOLOGICAL-82(11.111) 

Sponsored by National Wetlands Research Center, 
Slidell, LA., and Army Engineer Waterways Experiment 
Station, Vicksburg, MS. 


Species profiles are summaries of the literature on tax- 
onomy, life history, and environmental requirements of 
coastal fishes and aquatic invertebrates. They are pre- 
pared to assist with impact assessment. The alewife 
(Alosa pseudoharengus) and blueback herring (A. aes- 





tivalis) are morphologically and ecologically similar 
anadromous species of clupeids. The blueback herring 
is common throughout the South Atlantic Region, but 
the alewife occurs primarily in North Carolina and 
northern parts of lina. These species 
spawn in spring in freshwater or brackish, tidally influ- 
enced portions of coastal rivers. Blueback herring ini- 
tially use freshwater habitats for nursery areas, and 
then migrate downriver to brackish estuaries. Adults of 
both s pecies have broad salinity tolerances, but biue- 
back herring appear to require access to freshwater for 
successful reproduction. 


006,594 
PB90-120791/GAR PC A09/MF A01 
Kinnetic Labs., Inc., Santa Cruz, CA. 

Study of the Ri Intertidal Communities of Cen- 
tral and Northern California: Year 2. Volume 1 of 3. 
A. B. Thum, D. D. Hardin, and C. Harrold. Dec 88, 
178p KLI-R-88-19-VOL-1, OCS/MMS-89/0010-VOL- 
1 


Contract DI-14-12-0001-30057 

See also PB90-120809. Prepared in cooperation with 
Moss Landing Marine Labs., CA., and Tenera Corp., 
Berkeley, CA. Sponsored by Minerals Management 
Service, Los Angeles, CA. Pacific OCS Region. 

— — in set of 3 reports PC E99, PB90- 


The report is a six-year study focusing on the area from 
Pt. Conception north to the California-Oregor: border, 
utilizing literature and a five-year experimental field 
study to describe seasonal and successional variation 
and determine recovery rates for rocky intertidal com- 
munities. The report provides data and analyses of the 
first two years of the field survey, which encompass six 
sites along the California coast and two biological as- 
sembla at each site: the Mytilus assemblage and 
the E ladia/Mastocarpus assemblages. In each 
assemblage, plots were cleared in spring 1985 and in 
fall 1985. Quantitative sampling was performed at the 
time of clearing, three months following each clearing 
date, and semi-annually thereafter. Variation in control 
plots in the Endocladia/Mastocarpus and Mytilus as- 
semblages showed little temporal variation and dem- 
onstrated no latitudinal trends among sites. Seasonal 
and yearly changes in the species composition and 


abundance of the Mytilus a were generally 


less than those in the Endocladia/Mastocarpus as- 
— Recovery varied among sites and times of 
clearing. 


006,595 

PB90-120809/GAR PC A99/MF A04 

Kinnetic Labs., Inc., Santa Cruz, CA. 

Study of the Rocky Intertidal Communities of Cen- 

tral and Northern California: Year 2. Volume 2 of 3. 

Dec 88, 634p KLI-R-88-19-VOL-2, OCS/MMS-89/ 

0010-VOL-2 

Contract DI-14-12-0001-30057 

See also PB90-120791 and PB90-120817. Prepared in 

cooperation with Moss Landing Marine Labs., CA., and 

Tenera Corp., Berkeley, CA. Sponsored by Minerals 

—- Service, Los Angeles, CA. Pacific OCS 
legion. 

Also available in set of 3 reports PC E99, PB90- 

120783. 


The report is a six-year study focusing on the area from 
Pt. Conception north to the California-Oregon border, 
utilizing literature and a five-year experimental field 
study to describe seasonal and successional variation 
and determine recovery rates for rocky intertidal com- 
munities. The report provides data and analyses of the 
first two years of the field survey, which encompass six 
sites along the California coast and two biological as- 
semblages at each site: the Mytilus assemblage and 
the Endociadia/Mastocarpus assemblages. In each 
assemblage, plots were cleared in spring 1985 and in 
fall 1985. Quantitative sampling was ‘ormed at the 
time of clearing, three months following each clearing 
date, and semi-annually thereafter. Variation in control 
plots in the Endocladia/Mastocarpus and Mytilus as- 
semblages showed little temporal variation and dem- 
onstrated no latitudinal trends among sites. Seasonal 
and yearly changes in the species composition and 
abundance of the Mytilus i were generally 
less than those in the Endocladia/Mastocarpus as- 
semblage. Recovery varied among sites and times of 
clearing. 


006,596 
PB90-120817/GAR 
Kinnetic Labs., Inc., Santa Cruz, CA. 


PC A10/MF A02 
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Study of the R Intertidal Communities of Cen- 

tral and Northern lornia: Year 2. Volume 3 of 3. 

Dec 88, 219p KLI-R-88-19-VOL-3, OCS/MMS-89/ 

0010-VOL-3 

Contract DI-14-12-0001-30057 

See also PB90-120809. Pr: i i 

Meta Serra init Narapon 
erkeley, q sor inerals Mana: tt 

Service, Los Angeles, CA. Pacific OCS Region. 

a0 oe in set of 3 reports PC E99, PB90- 


The report is a six-year study focusing on the area from 
Pt. Conception north to the California-Oregon border, 
utilizing literature and a five-year experimental field 
study to describe seasonal and successional variation 
and determine recovery rates for r i i 
munities. The report provides data analyses of the 
first two years of the field survey, which encompass six 
sites along the California coast and two biological as- 
— at each site: the Mytilus assemblage and 
the E ladia/Mastocarpus assemblages. In each 
assemblage, plots were cleared in spring 1985 and in 
fall 1985. Quantitative — was lormed at the 
time of clearing, three months following each clearing 
date, and semi-annually thereafter. Variation in control 
plots in the Endocladia/Mastocarpus and Mytilus as- 
semblages showed little temporal variation and dem- 
onstrated no latitudinal trends among sites. Seasonal 
and yearly changes in the species composition and 
abundance of the Mytilus assemblage were generally 
less than those in the Endocladia/Mastocarpus as- 
— Recovery varied among sites and times of 
clearing. 


006,597 

PBS90-120825/GAR PC A09/MF A02 
MBC Applied Environmental Sciences, Inc., Costa 
Mesa, CA. 

Gray Whale Monitoring Study. 

Final rept. 

C. T. Mitchell, and R. R. Ware. Aug 89, 195p OCS/ 
MMS-88/0075 

Contract DI-14-12-0001-30306 

See also PB87-192175. Errata sheet inserted. Spon- 
sored by Minerals Management Service, Los Angeles, 
CA. Pacific OCS Region. 


The study collected informtion and measured fares 
in gray whale behavior or migration pattern for ins’ 
platforms only. Shorebased surveys of the northbound 
migration toascertain distance offshore and behavior 
were conducted in April-May 1986, March-April 1987, 
and March-Apri | 1988; the southbound migration wa s 
momitored in January 1987. Aerial sureys determined 
density, distance from shore, and direction of eae 
of bens Bs amerper and were conductedin January 198 
(southbound migration) and in April-May 1986, March- 
May 1987, and March 1988 (northbound mig ration). 
Gray whale migration pat terns in tthe study area 
appear to be influenced by coastal physiograpy and 
bathymetry. 


006,598 
PB90-122250/GAR PC A03/MF A01 
National Fisheries Research Center-Leetown, Kear- 
neysville, WV. 

‘ed Bibliography on Diseases and Parasites 
of a, Books, Proceedings, and Reviews, 1978- 


1989. 
J. A. Mann. 1989, 13p FISH DISEASE LEAFLET-81 


The bibliography was prepared to assist students of 
fish health, fishery biologists, librarians, and others in 
selecting reading materials or developing library col- 
lections on the diseases and parasites of fishes. A 
continuation of Fish Disease Leaflet 53, ‘Diseases and 
parasites of fish: an annotated bibliography of books 
and symposium, 1904-1977,’ it incl English lan- 
guage books, proceedings, and review articles pub- 
lished from 1978 to 1989. 


006,599 

PBS0-122722/GAR PC A03/MF A01 
Massachusetts Univ., Amherst. Dept. of Forestry and 
Wildlife Management. 

Species Profiles: Life Histories and Environmental 
Requirements of Coastal Fishes and Invertebrates 
(North Atlantic): Rainbow Smelt. 

J. Buckley. Aug 89, 19p BIOLOGICAL-82(11.106) 
Sponsored by National Wetlands Research Center, 
Slidell, LA., and Army Engineer Waterways Experiment 
Station, Vicksburg, MS. Environmental Lab. 


Species profiles are literature summaries of the taxon- 
omy, life history, and environmental requirements of 


006,602 


Dynamic Oceanography 


coastal fishes and aquatic invertebrates. They are de- 
signed to assist with environmental impact assess- 
ments. The rainbow smelt is an abundant forage fish 
for commercially and recreationally valuable fishes 
such as striped bass and bluefish on the east coast 
and several species of salmon and trout in the Great 
Lakes. The rainbow smelt also supports an important 
sportfishery throughout most of its range. In 1976, the 
total smelt harvest in the coastal waters of New Eng- 
land was 105,000 Ib. Coastal rainbow smelt are anad- 
romous, spawning in freshwater and maturing in saline 
water. Larval juvenile smelt along the coast feed 
on planktonic crustaceans. Larger juveniles and adults 
pong on euphausiids, amphipods, polychaetes, and 


006,600 
PB90-122730/GAR PC A03/MF A01 
Rosenstiel School of Marine and A\ ic Sci- 
ence, Miami, FL. Div. of Bi and Living Resources. 

aoe Life Hi Environmental 


mM pa Fee — Research Center, 
, LA., Army Engineer Waterways Experiment 
Station, Vicksburg, MS. ” 


Black, red, and Nassau — (Mycteroperca 
bonaci, Epinephelus morio, and Estriatus, respective- 
ly) are widely distributed on rocky bottoms and reefs 
along the south Florida coast. They are the most valu- 
able marine finfish sey in Florida, comprising about 
25% of the total value of landings in 1984. The three 
species can be distinguished by i i 


are protogynous hermaphrodites. transition 
can occur at any length over about 300 mm SL. For the 
three species, a number of predators and parasites 
have been reported. Both the black and red groupers 
— been implicated in ciguatera poisonings in south 


006,601 

PB90-122748/GAR PC A03/MF A01 

Georgia Cooperative Fishery and Wildlife Research 

Unit, Athens. 

Species Profiles: Life Histories and Environmental 

Requirements of Coastal Fishes and Invertebrates 

mG. Rogers end Md. V Den Avyle. Aug 89, 31 
. G. Rogers, . J. Van le. Aug 89, 31p 

BIOLOGICAL-82(1 1.108) 

See also PB84-235019. Sponsored by National Wet- 

lands Research Center, Slidell, LA., and Army Engi- 

neer Waterways Experiment Station, Vicksburg, MS. 


The species profile is one of a series on coastal aquat- 
ic organisms, principally fish, of sport, commercial, or 
ical importance. The profiles are designed to 
provide coastal managers, engineers, and biologists 
with a brief comprehensive sketch of the a 
characteristicsand environmental requirements of the 
ies and to describe how populations of the spe- 
cies may be expected to react to environmental 
changes caused by coastal development. Each profile 
has seciions on taxonomy, life history,ecological role, 
environmental requirements, and economic impor- 
tance. 


Dynamic Oceanography 


006,602 

AD-A213 052/4/GAR PC A09/MF A01 

Naval Postgraduate School, Monterey, CA. 

Signal Processing and Preliminary Results in the 

1988 Monterey Bay Tomography Experiment. 

Master’s thesis. 

R. C. Dees. Jun 89, 190p 

Ocean acoustic t aphy is particularly suited to 

observing punastndie anne processes, which may 

not be adequately observed by more conventional 

methods. Ships and buoys are limited in their sampling 

rates by location and/or transit speed while the tomo- 

graphic signal samples the current and temperature 
Ids all along its path at the speed of sound. Variation 

in the travel time of the signal occurs due to inhome- 

geneity in either the sound speed or current. The 

ocean’s fluctuation can then be estimated from the 
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travel time perturbation using mathematical inverse 
methods. The 1988 Monterey Bay Tomography Exper- 
iment has several specific goals: to test new technolo- 
gy for real-time transmission of tomographic data to 
, to examine the feasibility of doing acoustic to- 
ory in a coastal environment, and to examine 
the effects of coastal ocean processes such as sur- 
face and internal waves and a rough bottom on the 
signal. This thesis concentrates on signal 
design using maximal-length sequences, data record- 
ing, and a fast algorithm for a data-synchronous digital 
correlator receiver in this experiment. The new tomo- 
graphic data recording system has demonstrated its 
effectiveness. (RRH) 


006,603 
AD-A213 313/0/GAR PC A03/MF A01 
Coastal Engineering Research Center, Vicksburg, MS. 


Infragravity Energy and Its Implications in r- 
shore Sediment Transport and Sandbar Dynamics. 


Revision. 
Final rept. 
J. Oltman-Shay, and K. Hathaway. Jul 89, 33p Rept 
no. CERC-TR-89-8 


This report presents a tutorial on infragravity motions 
in the nearshore zone with particular attention given to 
the influence of infragravity motions on sediment 
transport and runup. This ubiquitous low-frequency 
wave motion, with periods from 30 sec to several min- 
utes, often contributes a substantial portion to the surf 
zone especially during storms when erosion 
and sediment transport are most acute. The historical 
development of infragravity wave models and re- 
search is discussed as well as infragravity wave dy- 
namics and theoretical generation mechanisms. Field 
studies identifying infragravity motions are discussed, 
including the various methods used to measure this 
complex phenomenon. Considerations for future re- 
search including studies to monitor the nearshore mor- 
phology, incident wind waves and swell, and infragra- 
vity waves are also discussed. These studies would 
help to understand the link between infragravity energy 
and nearshore processes (e.g., sediment transport, 
sandbar generation, beach cusps and other periodic 
morphologies, rip currents, and runup). An annotated 
bibliog: y is included as an appendix. Keywords: 
Edge waves; Infragravity waves; Nearshore morpholo- 
gy; Runup; Offshore; Sediment transport; Coastal re- 
gions. (KT) 


006,604 

AD-A213 361/9/GAR PC A04/MF A01 
Defence Research Establishment Pacific, Victoria 
(British Columbia). 

First-Order Bragg SAR Imagery of Kelvin Wakes 
and Moving Internal Wave Fields. 

Technical memo. 

B. A. Hughes. Jun 89, 57p Rept no. DREP-TM-89-13 
Abstract in English and French. 


Two theoretical investigations are given relating to 
SAR imaging of perturbed surface waves. The first is 
an analysis of the effect of a long wavelength corruga- 
tion on the SAR image formed by 1st order Bragg scat- 
tering from a deterministic sea wave pattern such as a 
Kelvin wake, A standard SAR processor is assumed. 
The second is a stochastic treatment of the SAR im- 
agery formed by a first order Bragg scattering process 
from surface waves modulated by the horizontal sur- 
face currents of internal waves. Propagational veloci- 
ties (normalized by the SAR platform velocity) are in- 
cluded to first order. For the Kelvin wake analysis it is 
shown that the vertical curvature of the corrugating 
wave can rotate the effective wy acceptance angle 
by up to about .000001 for typical wave parameters. 
For the internal wave analysis, SAR resolutions are 
given, and in particular it is shown that typical azimuth- 
al ity components are important in determining 
the azimuthal resolution dimension of the scene, espe- 
cially for resolutions of a few meters size. (JHD) 


006,605 
N&89-29400/3/GAR 

(Order as N89-29354/2/GAR, PC A04/MF 

A01) 

Joint Publications Research Service, Arlington, VA. 
Nature of Transverse Jets Detected on Satellite 
images in Marginal ice Zone. Abstract Only. 
A. |. Ginzburg. c18 Jan 89, 2p 
In Its Jprs Report: Science and See. Ussr: 
Space P 22-23. Trans. into English from Issledovaniya 
Zemli Iz Kosmosa (Moscow, USSR), No. 3, May - Jun. 
1988 p 3-10. 
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The existence of a natural boundary between the open 
water and ice is responsible for the clearly pronounced 
frontal character of marginal zones of the oceans and 
seas adjoining the ice caps. The analysis of satellite 
images has revealed a type of current characteristic of 
marginal zones; relatively narrow transverse jets from 
several to approx. 100 m long, extending from the ice 
edge approximately along the normal to it in the direc- 
tion of the open sea and not infrequently terminating in 
a vortex or vortex dipole. A picture of this phenomenon 
is presented and various possible mechanisms for the 
formation of marginal transverse jets are discussed, 
based on presently available satellite and meteorologi- 
cal data. 
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Joint Publications Research Service, Arlington, VA. 
Remote Optical Studies of Breaking Fields of 
Gravity Waves of Developing Sea Wave. Abstract 


Only. 

I. - ; and Y. A. Sharkov. c18 Jan 89, 1p 
In Its Jprs Report: Science and Technology. Ussr: 
Space p 23. Trans. into English from Issledovaniye 
Zemli lz Kosmosa (Moscow, USSR), No. 3, May - Jun. 
1988 p 11-22. 


The characteristics of the breaking fields of sea waves 
have practically not been studied experimentally. The 
first attempt was made at a discrete statistical analysis 
of breaking fields from optical images in 1986, 1987, 
based on a model of an integral point random process. 
These studies indicated that the breaking random 
process, under conditions of maximum fetch, belongs 
to the class of processes having stationary and inde- 
pendent increments with uniformly distributed and in- 
dependent (i.e., without an aftereffect) wave breaking 
centers. Here it is demonstrated that this model of a 
Markov random field can be extended to the breaking 
fields of sea waves at various states of their develop- 
ment, including the earliest stages of interaction be- 
tween the sea surface and the wind stream. The ex- 
periment demonstrated that the stochastic model of 
the breaking of gravity waves on the sea surface can 
be represented at all stages of the development of dis- 
turbance as an integral random space field with inde- 
pendent increments and uniformly distributed inde- 
pendent breaking centers. 
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Communications on Hydraulic and Geotechnical 
pyre Numerican Model WAVEWATCH 
(WAVE Height, WATerdepth and Current Hindcast- 
ing): A Third Generation Model for Hindcasting of 
Wind Waves on Tides in Shelf Seas. 

H. L. Tolman. Apr 89, 86p REPT-89-2 


In the report the analytical and numerical formulations, 
testing and calibration of the third generation wave 
hindcast model WAVEWATCH re presented. 
WAVEWATCH is specially designed to operate in a 
combined wave-current model. The main attention is 
focussed on numerical aspects of the model, including 
academic test cases and comparison with other third 
generation wave models (which do not include current 
effects). Furthermore, preliminary results of calcula- 
tions for a south westerly storm in the southern North 
Sea are presented to illustrate the effects of wave-cur- 
rent interactions in the southern North Sea in such 
conditions. 
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Beaufort Sea Mesoscale Circulation Study. 

Final rept. 1986-89. 

K. Aagaard, C. H. Pease, A. T. Roach, and S. A. 
Salo. 1 Sep 89, 432p PMEL-4858 

See also PB89-121693. Sponsored by Minerals Man- 
agement Service, Anchorage, AK. Alaska Outer Conti- 
nental Shelf Office. 


The Beaufort Sea Mesoscale Project was undertaken 
to provide a quantitative understanding of the circula- 
tion over the Beaufort Sea shelf and of its atmospheric 
and oceanic forcing. Major emphasis has been placed 
on providing extensive synoptic oceanographic and 
meteorological —- of the Alaska Beaufort Sea 
during 1986-88. In addition, supplementary measure- 


ments have been made in the southern upstream 
waters of Bering Strait and the Chukchi Sea. Analysis 
of current meter, CTD, and meteorological records 
shows that below the upper 40-50 m of the ocean, the 
major circulation feature of the outer shelf and slope is 
the Beaufort Undercurrent and that the wind influence 
on the subsurface flow accounts for less than 25% of 
the variance below 60 m. There were large changes in 
wind variance with season, however, no evidence of a 
seasonal variability in the subsurface circulation in the 
Beaufort Sea is observed. The interannual variability in 
= flow characteristics, however, can be consider- 
able. 
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CTD and Bottle Data from Leg |: December 20, 
by january 18, 1987. Leg Il: July 17-August 15, 
1 , 

E. J. Kearns, S. R. Emmerson, D. B. Olson, and G. 
Johnson. Jun 89, 284p 

Grants NSF-OCE88-00135, NSF-OCE85-13825 
Supported in part by grants N00014-87-K-0001, 
N00014-87-K-0040 and NSF-OCE86-14497. 


The goal of the two cruises covered in this hydrograph- 
ic data report was to survey the water masses and 
cross- and inter-basin transports at the height of the 
two monsoon regimes. The first cruise from ember 
20, 1986 to January 18, 1987 covered the northeast or 
Indian winter monsoon while the second effort from 
July 17 to August 5, 1987 provided data during the 
southwest or Indian summer monsoon. Specifically, 
the sampling carried out on the cruises involved stand- 
ard CTD work with a complement of light (i.e. low 
volume) tracers, acoustic Doppler profiling of near sur- 
face currents, deployment of ARGOS surface drifters 
and neutral buoyant floats and a suite of biological 
measurements including chlorophyll profiles, primary 
productivity measurements and collection of phyto- 
plankton and zooplankton samples. These were car- 
ried out on the cruise track shown at the start of each 
of the data sections. A total of 116 CTD casts were 
made on MASAI | with 57 of these being deep casts 
extending to the bottom. On MASAI II a total of 120 
CTD casts were made along the track with 55 of these 
being deep casts extending to the bottom. (SDW) 
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Model Tests in Ice of a Canadian Coast Guard R- 
Class Icebreaker-High Friction Model. 

Special rept. 

J. C. Tatinclaux, and C. R. Martinson. Jul 89, 47p 
Rept no. CRREL-SP-89-25 


This report presents the results of resistance and pro- 
pulsion tests in level ice of a roughened 1:20 scale 
model of the Canadian Coast Guard R-class icebreak- 
er. The test conditions were the same as those previ- 
ously reported for the smooth model. The present test 
results and those with the smooth model are com- 
pared, as are the results obtained at all facilities partici- 
pating in the comparative study proposed by the Com- 
mittee on Performance of Ships in Ice-Covered Waters 
of the International Towing Tank Conference. Key- 
words: Icebreaker; Ice resistance; Model tests; Propul- 
sions. 
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Passenger Carrying Submersibles: System Safety 


Final rept. Nov 87-Mar 89. 
W. T. Hathaway, and S. H. Markos. Aug 89, 226p 
Rept no. USCG-M-4-49 


During the past few years, several private companies 
have n using passenger carrying submersibies to 
conduct underwater sightseeing tours for tourists. For 
submersible operations under U.S. jurisdiction, the 
Coast Guard is required by law to establish and en- 
force a certain minimum level of safety for vessels. 
The existing Coast Guard statutes and regulations 
were developed primarily for surface craft; many of the 
requirements cannot be applied to or are inappropriate 
for application to submersibles. Furthermore, for pas- 
senger carrying submersibles, the complexity and new 
concepts employed require that the Coast Guard de- 
velop methods to adequately evaluate their safety. 
This report presents the results of the system safety 
analysis conducted to identify and assess the hazards 
associated with the operation of passenger carrying 
submersibles. Included in this analysis is the definition 
of the submersible system in terms of the basic system 
elements: equipment and facilities, procedures, 
people, and the environment in which the submersible 
system operates. Hazard identification is accom- 
plished through the creation of accident scenarios, the 
conduct of a Preliminary Hazard Analysis, and the de- 
velopment of Fault Trees. Finally, undesired events re- 
sulting from the hazards are assessed for event severi- 
ty and the probability of event occurrence. General 
countermeasures to mitigate the undesired events are 
presented and the factors to be considered in the eval- 
uation of the countermeasures are delineated. Key- 
words: Submersible safety; System safety; Passenger 
carrying submersibles; Submarines; Submersible haz- 
7 fennel submarines; Underwater tour safety. 
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Evaluating Commercial Nozzles for Use on Board 
Merchant Vesseis. 

Final rept. 

D. E. Beene. Feb 88, 56p Rept nos. USCG-MFSRD- 
65, USCG-M-6-89 


The purpose of this test series was to evaluate com- 
mercial nozzles and the Coast Guard approved all-pur- 
pose nozzle to determine the most effective nozzle for 
shipboard firefighting. The specific objectives were to 
evaluate range, patterns and debris-passing capabili- 
ties; evaluate effectiveness in oe protection to 
the nozzle operator; and evaluate effectiveness in 
combating deck and compartment fires. Commercial 
nozzles meeting certain specifications should be per- 
mitted for use on board merchant vessels as the test 
results indicated they were more effective than the 
Coast Guard all-purpose nozzle in the various phases 
of testing. The traditional shipboard firefighting method 
of having two hose line teams in which the first team 
fights the fire and the second team only protects the 
first team should be modified to take full advantage of 
the commercial nozzles’ capabilities. (JES) 
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Evaluation of a Test Method to Determine the Ease 
of Ignitability of Primary Deck Coverings. 

Final rept. 

W. H. McLain. Oct 88, 20p Rept nos. USCG-MFSRD- 
71, USCG-M-1-89 


The project provides information on the fire safety of 
materials used as primary deck coverings for ships. 
The ease of ignitability for selected materials was de- 
termined using the fire test method outlined in the 
International Maritime Organization document FP 31/ 
WP.4, Annex 3. All the primary deck coverings that 
were investigated were found to be ‘not readily ignita- 
ble’ in terms of the pass/fail criteria specified in the 
test method. In addition, a selection of other materials 
were examined using this test method. Most of these 
materials, including balsa wood, plexiglass and 
foamed sheets of polystyrene, passed the test. (JES) 
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Waves in Ship Tanks. Part 3. A Resonant Wave Ab- 
sorber. 


D. K. Fryer. Jul 89, 19p ARE-TM(UHU)89306-PT-3, 
DRIC-BR-110977-PT-3 


This memorandum describes a new type of resonant 
wave absorber for ship tanks. It can be tuned for opti- 
mum performance at any prescribed wavelength, and 
is generally more effective than the sloping, slatted, 
beach which it replaces. Keywords: Beaches; Wave 
propagation; Waves; Fluid mechanics; Ship tanks. (kt) 
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Rondout Associates, Inc., Stone Ridge, NY. 

ULF/VLF (0.001 to 50 Hz) Seismo-Acoustic Noise 
in the Ocean. Proceedings of a Workshop Held at 
Austin, Texas on Novem 29-December 1, 1988. 
Final rept. 

G. H. Sutton. 3 Aug 89, 201p 

Contract N00014-89-J-1345 


The objective of the research in ULF/VLF seismo- 
acoustic noise in the ocean is to improve our quantita- 
tive understanding of the physical processes that gen- 
erate the acoustic/seismic ambient noise field in the 
frequency band from 0.001 to 50 Hz as a function of 
location and time: to experimentally identify and quan- 
titatively define the important noise sources including 
the discrimination between noise from local and dis- 
tant sources; where possible, to theoretically establish 
and describe the physical processes which are the 
noise source in the ULF/VLF frequency band; and to 
determine the effects of ocean, bottom, and sub- 
bottom acoustic/seismic parameters on the observed 
noise field, i.e., the effects both of propagation and of 
local site conditions. General characteristics of impor- 
tant noise sources and of the noise power spectrum 
are already fairly well established over much of the fre- 
quency band of interest; most are related to ocean 
waves and their meteorological sources. Ice motions, 
earthquakes, volcanic eruptions, turbulent tidal (or 
other) water currents, and atmospheric acoustic dis- 
turbances (also discussed in the Proceedings), are 
other possible sources that might be considered 
where appropriate. Propagation through the ocean/ 
crustal waveguide between source region(s) and re- 
ceiving instrument arrays produces important effects 
on the observed ambient pressure and the seismic 
motion components. Relationships among these com- 
ponents depend strongly on the wave type and upon 
the detailed velocity/attenuation structures of the oce- 
anic waveguide; in general, the relationships also are 
strongly frequency dependent. (jhd) 
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Irregular Trends of Physical Properties in Homo- 
geneous Clay-Rich Sediments of DSDP Leg 87 
Hole 584, Midslope Terrace in the Japan Trench. 
D. K. O’Brien, M. H. Manghnani, and J. S. Tribble. 
1989, 13p Rept no. HIG-CONTRIB-2092 

Contract N00014-87-K-0181 

Pub. in Marine Geology, v89 p183-194 1989. 


The physical, acoustic and diagenetic properties of 
marine sediments as a function of age and depth can 
provide paleo-sedimentological parameters for —_ 
oping geoacoustic models. Here, we report the p! 

cal and mineralogical properties of itm tet ed ee 
unconsolidated sediments, mainly clay-rich hemipela- 
gic diatomaceous muds and mudstones, to a subbot- 
tom depth of about 920 m, from DSDP Leg 87, Hole 
584 in the Japan Trench. The properties measured 
were compressional velocity and attenuation (in terms 
of its inverse, the quality factor), electrical resistivity, 
bulk and grain densities, porosity and bulk mineralogy. 
The objective of the Deep Sea Drilling Project in drilling 
in this area was to construct a history of regional verti- 
cal movement of the landward slope of the Japan 
Trench. Keywords: Reprints; Marine geology; Sedi- 
ment. (kt) 
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Research, v94 nB8 
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expanding spread a profile data and compared 
to calculated dente be based on si 
sional elastic plate models. A good 
depths was obtained for a model with 
elastic thickness of the lithosphere Te of 
main discrepancies with the refraction da 
neath Oahu and Molokai where the predict: 
the base of the flexed crust is too shallow 
the southeast flank of Hawaii where it is too deep. We 
attribute the thickened crust beneath Oahu to 
of magma at the base of the crust following 
phases of tholeiitic shield and the 
crust beneath the flanks of Hawaii to crustal alin 
beneath the youngest part of the chain. A progressive 
flexure model may also apply to the case of a conti- 
nental plate moving over a mantie ‘hotspot’ and could 
explain the observations of (1) a ‘clinoform’ pattern of 
stratigraphy in some flood basalt provinces and (2) a 
seaward dipping reflector sequence at some passive 
conte a) margins. Keywords: Marine geology; Re- 
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Final rept. 4 Mar 87-4 Mar 89. 
J. A. Orcutt. 4 Mar 89, 144p GL-TR-89-0133 
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In this report we present the results of several investi- 
gations dealing with two diverse topics: We compare 
ambient noise levels on islands with those present at 


signal power 

quakes with ambient noise levels at these locations to 
determine a lower magnitude limit of detectable 
events. We study the nature of propagation of seismic 
waves through the continental and oceanic crusts. We 
investigate influence the regular repetition of fea- 
tures in seismograms, introduced at the source and/or 
during —— by layer resonance, has on the 
spectrum of the recorded coda. (RRH) 
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Tsunamis, commonly called seismic sea waves--or in- 
correctly, tidal waves--have been responsible for at 
least 470 fatalities and several hundred million dollars 
in pr damage in the United States and its territo- 
ries. Therefore, it is important to learn as much as pos- 
sible from the relatively short history available. Al- 
though there are warning systems for tsunamis occur- 
ring around the Pacific, including local and regional 
warning systems in Hawaii and Alaska, the risks from 
future tsunamis are still not fully known. An important 
part of the risk assessment is to gain a clearer under- 
standing of the effects of past tsunamis. 
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Wave Using the Acoustic and 

Arrays in the 1981 Ocean Tomogra- 

phy Experiment. 
echnical rept. 

C. S. Chiu, and Y. Desaubies. Aug 87, 18p Rept no. 

WHOI-CONTRIB-6254 

Contract N00014-82-C-0019 

Pub. in Jnl. of Physical Oceanography, v17 n8 p1270- 

1287 Aug 87. 


Using the maximum likelihood estimation method, 
quasi-geostrophic wave solutions are fitted to the ob- 
servations of the 1981 Ocean Acoustic Tomography 
Experiment. The experiment occupied a 300 km 
square area centered at 26N, 70W over a duration of 
approximately 80 days. The data set consists of 
acoustic travel-time records, moored temperature 
records and CTD profiles. The acoustic data corre- 
spond to integral measurements of the temperature (or 
sound field. The optimal fit to the data corre- 
sponds to three waves in the first baroclinic mode, 
evolving under the presence of a westward mean flow 
with vertical shear. The mean flow is found to be weak 
(approximately 2 cm/s), but changes the wave periods 
significantly by producing large Doppler shifts. The 
waves are found to be dynamically stable to the mean 
flow, have weak nonlinear interactions with each other, 
and do not form a resonant triad; thus they constitute a 
fully linear solution. Evidence for the existence of 
waves is strongly supported by the high correlation 
(approximately 0.9) between the data and the fit, the 
large amount of single energy resolved (approximately 
80%), the excellent quality of the wave-parameter esti- 
mate (only about 10% in error) and the general agree- 
ment between the observations and quasi-geostrophic 
linear dynamics. Keywords: Reprints. (JHD) 
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Regional Polar Ice Prediction System-Barents Sea 
(RPIPS-B): A Technical Description. 

Final rept. 

R. H. Preller, S. Riedlinger, and P. G. Posey. May 89, 
42p Rept no. NORDA-182 


The hydraulic/thermodynamic Artic sea-ice model is 
— by W.D. Hibler of the Cold Regions Research 
and Engineering Laboratory (CREEL) has been adapt- 
ed to the Barents Sea. This model is driven by atmos- 
pheric forcing from the Naval a Global At- 
mospheric Prediction System (NOGAPS) and oceanic 
forcing from the Hibler and Bryan coupled ice-ocean 
model. This high-resolution model (25 km), which 
covers the entire Barents Sea and the western half of 
the Kara Sea, uses a 6-hour time step. Model results 
show agreement with such data as the Naval 
Polar nography Center’s (NPOC) analysis of ice 
concentration and concentrations derived from pas- 
sive microwave data. The model has a tendency, how- 
ever, to melt ice too quickly in summer and to grow it 
back too slowly in the fall. Planned improvements in 
the atmospheric and oceanic forcing should correct 
this problem. The high resolution of the Barents Sea 
model enables it to predict the ice edge, ice growth 
and decay, and the movement of ice near land bound- 
aries with greater accuracy than does the PIPS model. 
The Regional Polar Ice Prediction System for the Bar- 
ents Sea (RPIPS-B) is the forecast system designed to 
run at the Fleet Numerical Oceanography Center 
(FNOC) based on the Barents Sea ice model. RPIPS-B 
is updated weekly by the NPOC analysis of ice con- 
centration. The forecast system, presently in its ‘oper- 
ational checkout’ phase, is _- made ready for a 
winter-spring operational test. Keywords: Computer 
simulation; Computer programs. (kt) 


006,622 

AD-A213 179/5/GAR PC A02/MF A01 

Woods Hole Oceanographic Institution, MA. 
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— in the Argentine Basin: A 
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.. A Milliman. 1988, 9p Rept no. WHOI-CONTRIB- 


Contract N00014-86-K-0578 
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The 3.5 kHz Profiles show that sediments in the Argen- 
tine Basin have acoustic penetrations ranging from 0 
to >300 ms. The acoustically opaque sand- and silt- 
rich sediments on the proximal abyssal plain seaward 
of the Rio de la Plata appear to be winnowed by the 
Antarctic Bottom Water as it flows north. The northern 
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and eastern parts of this gyre, however, appear to be 
depositional, explainii acoustically transparent 
sediments on the po Rae slopes of the Rio Grande 
Rise and the Ewing-Argyro-Zapiola Drifts. Over the 
past 40 years, echo-sounding and seismic profiles 
have been used to map deep sea seafloor morpholo- 
gy, sediment distribution. Keywords: Reprints. (KR) 
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Feature Modeling: The Incorporation of a Front 
and Eddy Map into Optimum Interpolation-Based 
Thermal Analysis. 


Final rept. 
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M. Riedlinger. Apr 89, 28p Rept no. NORDA-242 


Ocean acoustics are crucial to modern naval oper- 
ations. Acoustics constantly change due to the varia- 
bility in space and in time of the ocean thermal struc- 
ture. Thus, a thermal analysis — that transforms 
irregularly sampled data from disparate sources into 
an analysis of the ocean thermal structure is of in- 
creasing importance. In a data-sparse environment 
such as the ocean, the key to obtaining realistic but 
cost-effective analyses is the use of all available data 
sources, as well as the most powerful data assimilation 
techniques. Feature modeling is a powerful means of 
supplementing the limited in situ and remotely sensed 
data with our understanding of the oceanography of 
mesoscale ocean features. Initially, the data are used 
to map the location of mesoscale fronts and eddies. 
Schematic descriptions of the thermal structure of 
these features, called feature models, are subsequent- 
ly used to represent them in the first-guess thermal 
field. In data-sparse areas, features that would other- 
wise be poorly resolved in the analysis are instead rep- 
resented by these schematic models. Models are de- 
veloped for the Gulf Stream front and eddies, as well 
as an algorithm for the incorporation of the models into 
the first-guess field. The models were evaluated within 
the Optimum Thermal Interpolation System (OTIS) 
framework. Subsurface thermal fields constructed via 
these feature models agree well with observed fields 
and are substantially more realistic than analyses pro- 
duced using the current regional operational system, 
the Expanded Ocean Thermal Structure (EOTS) analy- 
sis. Because of the power of feature modeling, feature 
modeling has considerable relevance to other Navy- 
UND) work in ocean modeling and remote sensing. 
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H. S. Kim, K. L. Tracey, and R. R. Watts. Nov 88, 
68p Rept no. GSO-TR-88-1 

Contract N00014-86-C-0394 


The SYNOP Pilot Experiment was conducted off Cape 
Hatteras, from late November 1986 to early March 
1987, to measure the path  characterisitics 
(position,angle, curvature), the time-varying current 
structure and transport of the Gulf Stream. Part of the 
purpose of this experiment was to test new instrumen- 
tation techniques and moored array designs for a sub- 
sequent main SYNOP Experiment. Data collected as 
part of the Pilot Experiment included Inverted Echo 
Sounders (IESs), Current Meters (CMs), and Acoustic 
Transport Meters (ATMs). This report documents the 
IES data and ATM data collected during the deploy- 
ment period. Time series plots of the travel time and 
low-pass filtered thermocline depth measurements are 
presented for eleven instruments. Bottom pressure 
and temperature, measured at three of the sires, are 
also plotted. Basic statistics are given for all the data 
records shown. Maps of the thermocline depth field in 
a 160 Km by 140 Km region are presented at daily in- 
tervals. (RH) 
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Portions of this document are illegible in microfiche 
products. 


The results of version 2 of the three-dimensional North 
Atlantic Seasonal Nitrogen Model were compared with 
chlorophyll distributions derived from Coastal Zone 
Optical nner (CZOS) images and found to be in 
better agreement than the version 1 results. Also, the 
model gave a more realistic simulation of regenerated 
primary production, Lor by geographically averaged f- 
ratio of 0.4 compared with 0.78 for version 1. Although 
the qualitative agreement between the model and data 
was good, there were areas of significant quantitative 
disagreement. A number of possible reasons for this 
were discussed, and future model runs were deter- 
mined to test these hypotheses. 
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Environmental Summary of the U.S. Atlantic Conti- 
nental Slope and Rise, 28-42degN. Volume 1. 

Final rept. 1982-84. 
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B. Tucholke. 1984, 446p 
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See also Volume 2, PB90-115551. Sponsored by Min- 
erals Management Service, Herndon, VA. Atlantic 
OCS Region. 


The report is a synthesis and evaluation of environ- 
mental information concerning the continental slope 
and rise off the eastern United States, Atlantic Conti- 
nental Slope and Rise (ACSAR). The ACSAR region of 
the eastern United States is defined as the area be- 
tween latitudes of 28 and 42 N and between water 
depths of 200 and 4,000 m. Environmental data and 
information were collected from published papers and 
reports, unpublished reports, reported but unpublished 
data, and personal communication from scientific col- 
leagues. The topics covered in the document include 
meteorology and air-sea interactions, physical ocean- 
ography, geology, and chemistry. 
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Knolis Atomic Power Lab., Schenectady, NY. 
Corrosion rates of structural materials on the 
ocean floor. 

C. H. Barth, and R. B. Sheldon. Apr 89, 33p KAPL- 
4701 

Contracts AC02-76ET34202, AC12-76SN00052 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
—— Original copy available until stock is exhaust- 
ed. 


Corrosion experiments were conducted to provide in- 
sight into the nature of corrosion on the deep ocean 
floor. Corrosion rates were determined for carbon 
steel, low alloy steel, carbon steel in contact with stain- 
less steel, Ni-Cr-Fe alloy 600, and various stainless 
steels in deep ocean environments. Specimens for 
corrosion studies were deployed mostly by submersi- 
ble at depths between 3000 and 3700 meters for expo- 
sure periods of up to seven years. Experimental condi- 
tions for determining corrosion behavior were flowing, 
stagnant, and semi-stagnant seawater. Specimens 
were also completely buried in sediment and buried in 
sediment with the addition of a steel cover plate to 
blanket the sediment surface. Mean long term rates as 
shown in the following graph ranged from .03 to 2.75 
mils per year for carbon steel (CS-516) and low alloy 
steel (HY-80) and up to 8.49 mils per year for carbon 
steel in contact with stainless steel (galvanic effect). 
Specimens buried in the sediment demonstrated the 
largest variability with individual specimen corrosion 
rates for carbon steel as great as 6.5 mils per year. 
When a steel plate covered the sediment the corrosion 
rate decreased to a relatively constant rate of .15 mils 
per year. Experiments were conducted in shallow 
water sites for corrosion rate comparisons with deep 
water exposures. Shallow water experiments generally 
produced rates ten times van for specimens sub- 
merged in the sediment and thirty percent higher in 
flowing environments. Several Atlantic and Pacific 
Ocean sites were also used for comparison studies 





and resu 
figs., 8 tabs. 


showed moderate differences. 9 refs., 10 
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Image Enhancement Software for Underwater Re- 
covery Operations-User’s Manual. 

Technical rept. Jun 88-Jun 89. 

W. J. Partridge, and C. W. Therrien. 16 Jun 89, 25p 
Rept no. NPS-62-89-023 


This report describes software for performing image 
enhancement on live or recorded video images. The 
software was developed for operational use during un- 
derwater recovery operations at the Naval Undersea 
Warfare Engineering Station. The image processing is 
performed on an IBM-PC/AT compatible computer 
equipped with hardware to digitize and display video 
images. The software provides the capability to pro- 
vide contrast enhancement and other similar functions 
in real time through hardware lookup tables, to auto- 
matically perform histogram equalization, to capture 
one or more frames and average them or apply one of 
several different processing algorithms to a captured 
frame. The report is in the form of a user manual for 
the software and includes guided tutorial and refer- 
ence sections. A Digital Image Processing Primer in 
the appendix serves to explain the principle concepts 
that are used in the image processing. (rrh) 
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PB90-117417 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Structures Div. 

Hydrodynamic Forces on Vertical Cylinders and 
the Lighthill Correction. 

Final rept. 

G. R. Cook, and E. Simiu. 1989, 18p 

— by Department of the interior, Washington, 


Pub. in Ocean Engineering 16, n4 p355-372 1989. 


In the paper the expression for the Lighthill correction 
was derived for finite water depths. Measurements ob- 
tained in periodic wave flow at the Naval Civil Engi- 
—s Laboratory and in random wave flow at the 
Delft Hydraulics Laboratory were subjected to an ex- 
tensive analysis. The results of the analysis showed 
that for both the periodic and random wave conditions 
the addition of the Lighthill correction did not improve 
the Morison equation significantly and had no signifi- 
cant effect on the estimation of the drag force, includ- 
ing the drag force corresponding to very low Keulegan- 
Carpenter numbers. 
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Fraunhofer-inst. fuer Chemische Technologie, Bergh- 
ausen (Germany, F.R.). 

Process for Assessing the Stability of HAN (Hy- 
_— Nitrate)-Based Liquid Propel- 


Final rept. 

R. Hansen, E. Backof, and H. J. De Greiff. 9 Feb 88, 
115p R/D-5554-AN-01-F 

Contract DAJA45-86-C-0056 


Liquid propellants with hydroxylammonium nitrate 
(HAN) as a major component react to metallic and 
non-metallic impurities by undergoing decomposition. 
In this study, the effects of a number of metals (both as 
ions and as elements) and of a number of plastics on 
the chemical stability as well as the !ong-term stability 
and/or lifetime of the HAN-based monergol LP 1846 
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are examined_For this purpose, two test methods 
were developed and applied:long-term storage at 90 C 
(194 F) a) in 5cc sealed glass ampules and b) in 3 cc 
glass containers equipped with miniature pressure- 
transducers. The times up to the bursting of the glass 
ampules or up to when a specific pressure is reached 
constitute accurate parameters in assessing the stabil- 
ity of propellant. The effects of the 25 types of metal 
ions we studied are given. Iron, copper and vanadium 
ions caused the greatest decomposition. Other metal 
ions, such as those of magnesium, zinc and manga- 
nese, had no influence on the lifetime of the propel- 
lant. We also examined 30 different metals and alloys 
in this context. Base metals entered into solution in the 
propellant, destroying its utility as a result. Two gunme- 
tals and 3 stainless steels were subject to pronounced 
attack, thus greatly shortening the lifetime of the pro- 
pellants. Gold, silver and tantalum remained without 
effect on the propellant and may consequently be 
used in constructing the necessary equipment. (AW) 


006,631 

AD-A213 003/7/GAR PC A03/MF A01 
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Evaluation of Selected Computer Models for Mod- 
=_— Pyrotechnic and Propellant Devices. 

Final rept. 


L. V. De Yong, and F. J. Valenta. 8 Sep 89, 32p 
Rept no. NOS-IHTR-1279 


A variety of analytic computer models are available 
and have been used successfully to predict perform- 
ance in pyrotechnic systems, providing an inexpensive 
and quick method for initial validation of the perform- 
ance of a system design. The authors have assessed 
several of those available at Naval Ordnance Station, 
Indian Head, MD, including several of the standard 
thermodynamic codes (NASA-Lewis, PEP, BLAKE, 
TIGER) as well as lumped parameter ballistic codes 
(CADPROG, EBED, ROCIGN), delay burn rate codes 
(HARDT), and ignition requirements analysis (Bryan- 
Lawrence). The use, characteristics, and outputs of 
the various codes are discussed with emphasis on limi- 
tations and cautions required when applying these 
techniques to predict performance of pyrotechnic sys- 
tems. Keywords: Computer modeling; Thermochemi- 
cal modeling; Ignition modeling; Pyrotechnics; Ignition; 
Cartridge actuated devices; Igniters. (SDW) 
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Army Materiel Command, Alexandria, VA. 

Logistics Complete Round Charts: Grenades, 

Mines, Pyrotechnics, Rockets, Rocket Motors, 

Demolition Material. 

Jun 86, 65p Rept no. AMC-P-700-3-5 

a DARCOM Pamphlet no. 700-3-5 dated 
lov 83. 


This document has been prepared as the fifth of a 
series of complete round charts on conventional am- 
munition. It contains basic source data for the items of 
conventional grenades, mines, pyrotechnics, rockets, 
rocket motors, and demolition material currently in the 
supply system. It provides a source of information for 
personnel whose official duties involve the use of data 
concerning grenades, mines, pyrotechnics, rockets, 
rocket motors, and demolition material. The informa- 
tion contained in these charts is constantly subject to 
change and, therefore, should be considered as refer- 
ence material only. Numerical values, such as weights, 
dimensions, candlepower, etc., are nominal values, 
except when specified as maximum or minimum. 
Actual items may vary slightly from these values. Al- 
lowable limits can be obtained from the drawings indi- 
cated in the sheets. (KR) 
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Mobile Combustion Diagnostic Fixture and Its Ap- 
plication to the Study of Propellant Combustion: 
Part 1. Investigation of the Low Pressure Combus- 
tion of LOVA XM39 Propellant. 

Technical rept. Oct 87-Oct 88. 

J. O. Doali, R. A. Fifer, D. L. Kruczynski, and B. J. 
Nelson. Aug 89, 35p Rept no. BRL-MR-3785 


A Mobile Combustion Diagnostic (MCDF) has been 
fabricated to investigate the chemical products pro- 
duced from the combustion of propellants at pressures 
below 16 MPa. These data are required in order to 
better understand the combustion phenomenology of 
propellants at low pressures. The design and capabili- 
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ties of the MCDF as well as preliminary chemical anal- 
ysis of nonequilibrium ignition/combustion products 
using GC and FTIR techniques from hot wire initiated 
LOVA XM39 propellant are presented. The experi- 
ments were performed in both a closed bomb mode 
and vented chamber mode at various loading densities 
and pressures. It was found that greater amounts of 
nonequilibrium combustion products were produced 
under interrupted burning conditions than under 
closed bomb conditions and that these products de- 
creased with increasing burst disc pressure and in- 
creased with higher loading density. Keywords: LOVA 
(Low Vulnerability Ammunition); Combustion and igni- 
tion; Combustion diagnostics; LOVA XM39 Propellant; 
— combustion; Combustion Gas analysis. 
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Heats of Explosion at Low Pressure. 

Final rept. Oct 86-Oct 88. 

A. Cohen, M. S. Miller, H. E. Holmes, and B. A. 
Huntley. Aug 89, 39p Rept no. BRL-TR-3024 

Pub. in Proceedings of the ADPA international Gun 
and Propulsion Symposium (4th). 


Recent difficulties with predicti 
preading in gun simulators have been attributed to as- 
sumptions concerning the chemical heat release at 
low pressures used in the interior ballistic codes. This 
has generated interest in obtaining quantitative infor- 
mation on the chemical energy (E) released by propel- 
lant combustion at low pressures. An investigation was 
initiated to determine the feasibility of obtaining E from 
heat of explosion (HEX) experiments at low loading 
densities and varying levels of prepressurization. The 
degree of the correlation of HEX with flame character- 
istics (structure and burn rate) will be indicative of the 
value of these data for predicting gun performance. 
Heats of explosion were measured in a pressurized 
calorimeter bomb which contained a piezoelectric 
transducer. Calorimeter combustion products were 
analyzed by gas chromatography. Difficulties with igni- 
tion were encountered as initial pressures and loading 
densities were lowered. These difficulties exacerbated 
problems with reproducibility of HEX data and place 
lower limits on operating pressure in the calorimeters. 
Preliminary results indicate that if these difficulties can 
be overcome then measured HEX may be used to de- 
termine nonequilibrium values for E corresponding to 
partial heat release of propellants burning at low pres- 
sures. Such data may be useful for describing early 
pressurization transients in IB gun models. Keywords: 
Heat of explosion; Gun propellants; Propellant flames; 
Simulators. (KT) 
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AD-A213 328/8/GAR PC A04/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

Mechanical Response of M30, JA2 and XM39 Gun 
Propeliants to High-Rate Deformation. 

Technical rept. Jun 84-Dec 88. 

R. L. Lieb. Aug 89, 58p Rept no. BRL-TR-3023 


The mechanical response of gun propellant to high 
rate deformation plays a critical role in the perform- 
ance of guns and in the violence of the response of the 
propellant to vulnerability threats. However, unlike en- 
gineering materials, which have most of their critical 
characterizations performed within a range of state 
from stress-free up to conditions of failure, propellant 
performance is most affected by mechanical response 
only after failure has occurred. The high rate mechani- 
cal properties measurements of M30, JA2 and XM39 
gun propeliants that have been gathered over the past 
several years, and the procedure by which these data 
were gathered and analyzed are documented in this 
report. The conditions under which the tests have 
been performed encompass the temperature range of 
ballistic interest, include strain rates from static to 
10,000/s, and cover regions of pressure from atmos- 
pheric to 400 MPa. These results are presented and 
analyzed to show the nature of the mechanical re- 
sponse changes. Constitutive relationships were ex- 
tracted from these results and are presented. These 
equations that may be used as an initial attempt to pre- 
dict the interior ballistic mechanical response under 
operational conditions. Appendices contain the data 
acquisition and reduction program, the uniaxial com- 
pressive gun propellant test procedure, and an illustra- 


February 1,1990 177 





ORDNANCE 


Ammunition, Explosives, & Pyrotechnics 


tion explaining the measured parameters. Keywords: 
Fracture(Mechanics); Damage. (AW) 
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Combustion Product Evaluation of Various Charge 


Sampling and Procedures Proposed 
Use in Gun nt Combustion Product Char- 
acterization. 

K. Taylor, S. Gordon, P. Ase, and A. Snelson. Jan 
88, 93p Rept no. lITRI-C06673 

Contract DAMD17-88-C-8006 


A primary object of the program is to relate the amount 
of combustion products formed to the unit mass of pro- 
peliant burned. To do this, it will be necessary to relate 
the amount of material sampled and analyzed to the 
amount of CO, Carbon dioxide, and Hydrogen in that 
= relative amounts of these three gases will 
be ined to establish the temperature at which 
equilibrium is frozen in the combustion products gases 
through thermodynamic equilibrium computer calcula- 
tions on the combustion product composition for the 
specific propellant formulation used. An additional 
benefit of the proposed analytical scheme is that the 
amounts of all chemical species formed in the com- 
bustion products can be directly related to the amount 
of CO,CO2 or H2 present in the breech gas. Carbon 
monoxide concentrations are often monitored routine- 
ly when assessing health problems associated with 
weapon systems. Such data,when coupled with the 
chemical analyses derived in the program, will allow 
assessments to be made of likely operating personnel 
exposures to a 4 number of trace species. Analy- 
ses will be made for the following chemical species 
that may be present in propellant combustion gases: 
Gaseous aldehydes; Polynuclear aromatic hydrocar- 
bons, Gas phase trace organics including mono and 
diaomatics. Inorganic gases and metals (particulates). 
Combustion gases will be sampled from the gun barrel, 
via the gun breech, and from spent casings. (AW) 
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Proceedings of the Conference on Ob- 
scuration and Aerosol Research. Held in Aberdeen 
Proving Ground, Maryland on June 21-24, 1988. 
Rept. for Jan-Dec 88. 

E. H. Engquist, and D. A. Clark. Jun 89, 390p Rept 
no. CRDEC-SP-010 


In this report, 30 papers presented at the 1988 Scien- 
tific Conference on Obscuration and Aerosol Re- 
search are included under the headings of Physical 
and Chemical Properties of Aerosols, Aerosol Charac- 
terization methods, and Optical Properties of Aerosols. 
Partial contents of this report include: Aerosol Dynam- 
ics; Aerosol Characterization Methods; Nonlinear Ef- 
fects at High Energy; Optical Properties of Aerosols. 
Keywords: Extinction; Absorption; Smoke; Transmis- 
sion; Nucleation; Phosphorus smoke; Flurescence; In- 
frared emission; Radiative transfer; Coagulation; Con- 
densation; Liquid drop; Fog oil smoke; Diesel oil 
smoke; Atmospheric dispersion; Particle size distribu- 
tion; Refractive index; Minerals; Metallic particles; High 
Ss Dielectric particles; Gas-aerosol reac- 
tions; Plumes. (AW) 
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NTO development at Los Alamos. 

L. Chapman. 1989, 7p LA-UR-88-3161, CONF- 
890926-1 

Contract W-7405-ENG-36 

International posium on detonation (9th), Portland, 
OR (USA), Sep 1989. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


NTO is an explosive with calculated performance near 
that of RDX but with sensitivity approaching that of 
TATB. Possible uses for NTO would be as an alterna- 
tive to RDX in formulations where a lower sensitivity is 
desired or as an alternative to TATB where more per- 
formance is required without a large increase in sensi- 
-_ Efforts have been concentrated on producing 
NTO and in testing the performance and sensitivity of 
NTO and NTO formulations. One-hundred pounds of 
NTO have been produced and some performance and 
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sensitivity data have been obtained. Work is being 
done to determine the diameter effect for large-crystal- 
size NTO. Additional work is being done to improve the 
small-charge diameter performance of NTO by adding 
small amounts of RDX or by changing the crystal size 
and/or crystal habit of the NTO. 1 fig., 3 tabs. 
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Shock behavior of explosives about the C-J (Chap- 
man-Juget) point. 

P. W. Cooper. 1989, 6p SAND-88-2766C, CONF- 
890811-6 

Contract AC04-76DP00789 

International symposium on detonation (9th), Portland, 
OR (USA), 28 Aug - 1 Sep 1989. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Experimental data for pressure and particle velocity 
along the Hugoniot of detonation reaction products for 
a number of explosives are correlated in a reduced pa- 
rameter form P/P(sub cj) versus u/u(sub cj). Two cor- 
relations are found: P/P(sub cj) = a + b(u/u(sub cj)) 
+ c(u/u(sub cj))(sup 2) when P/P(sub cj)>0.08, and 
P/P(sub cj) = m(u/u(sub cj))(sup n) when P/P(sub 
cj) <0.08. The correlations yield results that agree rea- 
sonably with code calculations. 13 refs., 3 figs., 1 tab. 
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Effects of binder concentration on the properties 
of plastic-bonded explosives. 

R. D. Steele, L. A. Stretz, G. W. Taylor, and T. 
Rivera. 1989, 3p LA-UR-89-407, CONF-890811-18 
Contract W-7405-ENG-36 

International symposium on detonation (9th), Portland, 
OR (USA), 28 Aug - 1 Sep 1989. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


A series of plastic-bonded explosives (PBX) has been 
formulated with more binder than is normally con- 
tained in ee enc Adding a relatively 
small amount of binder to a material such as PBX 9501 
(95/2.5/1.25/1.25 wt % HMX/Estane/BDNPA/ 
BDNPF (the BDNPA and BDNPF form a eutectic that 
is frequently called simply the eutectic)) was found to 
decrease the shock sensitivity while not decreasing 
the energy of the explosive. The best compromise for 
a PBX 9501-type material contains about 92 wt % 
HMX. Adding additional binder does not continue to 
decrease the gap eye And the formulation; howev- 
er, the energy of the PBX decreases as expected. The 
higher-binder formulations are of potential use be- 
cause of the possibility of formulating a PBX with 
energy similar to TATB formulations, such as PBX 
9502 (95/5 wt % TATB/Kel-F 800), and with a higher 
Strain to failure. 2 refs., 4 figs., 1 tab. 
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Los Alamos National Lab., NM. 
Free-expansion experiments and modeling in det- 
onation: Chemistry and hydrodynamics on a labo- 
ratory scale. 

Progress rept. 

N. R. Greiner, and N. Blais. 1989, 7p LA-UR-89-376, 
CONF-890811-19 

Contract W-7405-ENG-36 

International symposium on detonation (9th), Portland, 
OR (USA), 28 Aug - 1 Sep 1989. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Sg fpneery (25-50 mg) detonations of PETN, 
RDX, HNS, and TNT have been carried out in a high- 
vacuum chamber, and collisionless molecular beams 
of the freely expanding detonation products have been 
analyzed as a function of time with a mass spectrome- 
ter. Concurrently, time-sequenced schlieren and sha- 
dowgraph images of the initial expansion of the prod- 
uct plume are recorded es pulsed laser for illumi- 
nation. These data tie the chemistry and hydrodyna- 
mics of the detonation event together. The results, in- 
terpreted with the aid of a computer model, suggest 
that this experiment freezes the chemical reactions of 
detonation by rapid adiabatic cooling and provides a 
continuum of samples in the molecular beam, repre- 
senting the sequence of reactions in the detonating 
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charge. With a suitable model of the expansion hydro- 
dynamics, the hydrodynamic histories of a sequence 
of volume elements can be associated with their 
frozen chemistries. We expect experiments like this to 
provide a test for molecular models of detonation. 10 
refs., 5 figs. 
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paper No. 115. 
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8p SAND-88-2465C, CONF-890926-2 
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Energy, Washington, DC. 

Paper copy only, copy does not permit microfiche pro- 
duction. 
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Several experiments were performed to investigate 
the effects of explosive material parameters on energy 
thresholds for direct laser initiation of secondary explo- 
sives. Laser energy requirements for initiation of pen- 
taerythritol tetranitrate (PETN) were decreased for 
small particle size powder and low density pressings. 
Promptness of detonation, however, was aided by 
higher densities. Initiation of PETN was achieved at 
— at or below 10 mJ (power densities (approxi- 
mately)0.2 GW cm(sup (minus)2)) at laser wave- 
lengths of 1.06 (mu)m, 532 nm and 355 nm and strong 
confinement of the explosive sample assisted build-up 
to detonation. At 355 and 308 nm PETN could be initi- 
ated by irradiation on the bare explosive surface. Hex- 
ahydro-1,3,5-trinitro-s-triazine (RDX) was initiated at 
308 nm but not at 1.06 (mu)m. Hexanitrostibene (HNS) 
by direct irradiation at any of these wavelengths was 
successful. The results suggest that if sufficient energy 
is deposited, a fast deflagration or convective burn is 
achieved and that this grows to detonation via a con- 
ventional defiagration-to-detonation transition (DDT). 
14 refs., 6 figs., 2 tabs. 
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Heat transfer characteristics of igniter output 
plumes. 

N. A. Evans, and N. A. Durand. 1989, 11p SAND-89- 
0271C, CONF-8909113 

Contract AC04-76DP00789 

International pyrotechnics seminar (14th), Jersey (UK), 
18-22 Sep 1989. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Seven types of pyrotechnic igniters were each mount- 
ed at one end of a closed cylindrical bore hole repre- 
sentative of the center hole in a thermal battery. Meas- 
urements of local bore wall temperature, T(sub w), 
using commercially available, fast response (10 mu 
sec) sheathed chromel-constantan thermocouples al- 
lowed calculation of local heat transfer rates, q, and 
wall heat flows, Q. The principal charge constituents of 
all these igniters were titanium and potassium perchlo- 
rate, while three types also contained barium styph- 
nate as an ignition sensitizer. Igniter closure disc mate- 
rials included glass-ceramic, glass, metal (plain, 
scored, with and without capture cone), and kapton/ 
RTV. All igniters produced the lowest values of T(sub 
w) and q at the beginning of the bore, and, except for 
the igniter with the kapton/RTV closure disc, these 
quantities increased with distance along the bore. For 
igniters containing only titanium/potassium perchlo- 
rate, the rates of increase of Q along the bore length, 
compared with those for T(sub w) and q, were general- 
ly lower and more variable. The inclusion of barium 
styphnate produced rates of change in Q that were es- 
sentially constant to the end of the bore. The highest 
overall average wall temperatures were achieved by 
two igniter types with metal closure discs and no cap- 
ture cone. No clear correlation was established be- 
tween peak bore pressure and maximum wall temper- 
ature. 3 refs., 8 figs., 1 tab. 
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Pyrotechnic ignition studies using a gun tunnel. 

N. A. Evans. a0, 11p SAND-89-0252C, CONF- 
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International pyrotechnics seminar (14th), J (UK), 
18-22 Sep 1989. Sponsored by Department of Energy, 


Washington, DC. 
Portions of this document are illegible in microfiche 
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A gun tunnel is being used to investigate the ignition 
characteristics of center-hole iron/potassium perchio- 
rate thermal battery discs. Details are given of the con- 
struction, operation, and data reduction method for the 
gun tunnel. To simulate an igniter, this system can 
readily produce a pulse of hot n at maximum pres- 
sures and temperatures up to P(sub max) = 8 MPa 
and T(sub max) = 4000K, respectively, with flow times 
of the order of 3 msec. For a single batt re fog re 4 
ment of the ignition boundary was found to lie in the 
region of T(sub max) = 1200 to 1300K and 0.7 MPa < 
P(sub max) < 2.0 MPa. The results also showed two 
b of ignition: prompt ignition, requiring an average 
livered enthalpy (ovr (Delta)H)(sub ig) = 6 cal during 
an average flow time (ovr (Delta)t)(sub ig) = 0.7 a 
and delayed — with (ovr (Delta)H)(sub ig) = 
cal and (ovr (Delta)t)(sub by = 2.4 msec. In Stor 
near an ignition boundary, high speed motion photog: 
raphy showed the nec delay increased to 6 msec 
with significant spatial non-uniionmnty. 1 ref., 6 figs. 
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PATENT-4 848 233 Not available NTIS 
Department of the Navy, Washington, DC. 
Means for Protecting Electroexplosive Devices 
Which Are Subject to a Wide Variety of Radio Fre- 
quency. 

Patent. 

R. L. Dow, and P. W. Proctor. Filed 1 Oct 85, 
patented 18 Jul 89, 6p AD-D014 219/0, PAT-APPL- 
6-782 325 

Supersedes PAT-APPL-6-782 325. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Comrnissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


An RF attenuator for attenuating RF signals in a lead 
particularly for protecting against unintentional detona- 
tion of electrically initiated ammunition is presented. A 
firing lead is embedded in a body of ferrite material. 
The firing lead is formed in a planar spiral configuration 
with reversals of direction. Keywords: Patents (RH) 
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PATENT-4 849 540 Not available NTIS 

Department of the Navy, Washington, DC. 

— Polynitroaliphatic Explosives. 
‘atent. 

M. E. Sitzmann, and W. H. Gilligan. Filed 24 Jun 88, 

patented 18 Jul 89, 7p AD-D014 221/6, PAT-APPL- 

7-213 039 

Supersedes PAT-APPL-7-213 039, AD-D013 384. 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

patent available Commissioner of Patents, Washing- 

ton, DC 20231 $1.50. 


An object of this invention is to provide new energetic 
explosive compounds. Other objects of this invention 
are to provide new pentafluorothio polyaliphatic explo- 
sives; to provide new high melting pentafluorothio po- 
lyaliphatic explosives; to provide new high energy, high 
density explosives; and to provide new 4 energy ex- 
plosives i thermal stabilities. This invention 
provides new high energy, - ¢ density, Micethyt maling 
explosives which contain both pentafluoro 
CH2CH2SF5, groups and polynitroal + ag pon ke 
These compounds are prepared by the reaction of 
pentafluorothioethanol, FSSCH2OH, with selected po- 
lynitroaliphatic reactants. The pentafluorothioethano! 
can be prepared by the reduction of pentafluorothioa- 
cetyl chloride with lithium aluminum hydride. Key- 
words: Patents. (AW) 
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Detonations, Explosion Effects, & Ballistics 


Se ae ee ee 


ing. 
Technical r 
J. Thomas, R. L. Humholtz, and W. E. Baker. Sep 
89, 27p Rept | no. BRL-TR-3034 


The probability and Statistics Branch of the Ballistic 
Research laboratory was asked to develop a proce- 
dure of acceptance testing for armor packages. Be- 
cause the available sample sizes were eae 
small, we were unable to identify a sampli 
rectly applicable to this problem. Accordingly, eo 
procedure has been devised by adapting an existing 
technique, known as chain sampling, to both the at- 
tribute portion (structural —— and the variable 
portion (penetration depth) of the acceptance testing 
pated Operating characteristic curves and average 
sample number curves are presented for this proce- 
dure, and suggestions are made concerning the simul- 
taneous use of quality control charts. Keywords: Ac- 
ceptance testing; Armor; Average sample number 
curve; Chain sampling; Operating characteristic curve; 
Quality control. (KT) 
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N89-29545/5/GAR PC A03/MF A01 
Materials Research Labs., Ascot Vale (Australia). 
Basis for Modelling Ceramic Composite Armour 


Defeat. 
R. L. Woodward. cJun 89, 44p MRL-RR-3-89, AR- 
005-713 


= work takes some of the major features of ceramic 

posite armor failure, viz. fracture conoid formation, 
ching tare of thin backing plates, perforation failure 
of thick backing plates, and projectile erosion, and by 
lumping masses to treat material acceleration simple 
models are developed which allow computations on 
ceramic targets with both thin and thick metallic back- 
ings. Two computer programs for these problems, CEP 
and ECS, are documented, and calculations compared 
with a broad range of empirical data and also used to 
discuss aspects of the interaction of penetrators with 
ceramic composite armors. The correlation of 
models with experiment demonstrates the usefulness 
of the present approach for studying ceramic compos- 
ite armor defeat. 


Combat Vehicles 
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AD-A213 032/6/GAR 

instrumentation Development: — 

em Timing Meter (' ). 
inal rept. Jan 88-Feb 89. 

B. Buzzo. Sep 89, 34p Rept no. YPG-89-632 


In testing Army vehicles such as the Bradley Fighting 
Vehicle (BFV), it is necessary to maintain accurate 
operational time records of critical component and/or 
subsystems. This data is required to determine the 
mean-time between failures (MTBF) or service life of 
the components or subsystems. A resettable instru- 
mentation system was designed which was capable of 
recording turrent subsystem operating times and dis- 
playing m in tenths of hours without adversely af- 
per the subsystems on which data was to be col- 
. Originally, operational times were to be collect- 
ed on three turrent subsystems of the BFV: turret 
power, turret drive, and the Stab system. The Multiple 
Subsystem Timing Meter (MSTM) w was developed to 
record operational times for the turret drive, turret 
power, infrared sight unit and the Stabe system on the 
Bradley Fighting vehicle. One resolvable problem was 
encountered with the high dust concentration during 
hoor un? (No Failures Occurred during field test- 
ing). 


PC A03/MF A01 
The Multiple Sub- 
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PBS0-115171/GAR PC A04/MF A01 
National Research Council, Washington, DC. Board on 
Army Science and Tech 

Combat Vehicle Vu to Anti-Armor Weap- 
ons: A Review of the Army’s Assessment Method- 


Technical rept. 1987-89. 

1989, 53p CETS-BAST-014 

Contract DAAG29-85-C-0008 

Ss ed by Deputy Under Secretary of the Army 
( tions Research), Washington, DC. 
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006,651 


AD-A212 954/2/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. 

Thermal Initiation of Confined Primary Explosives 
with a Proton Beam. 

~r rept. Oct 88-Sep 89 

, and J. M. Kidd. 22 Sep 89, 16p Rept no. 
NAL MFLesoe 


The thermal initiation characteristics of the primary ex- 
plosives lead azide and lead styphnate have been 
studied by heating confined samples with a 200-MeV 
proton beam. Values were obtained for thermal initi- 


Proton beam; Thermal initiation. (JHD) 
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AD-A213 271/0/GAR 

Army Ballistic Research Lab., 

Design and Fi ite-Element Analysis of a Sabot for 
in ofa 

a 60mm Flared Ramjet. 

Memorandum rept. 

R. Von Wahide. Oct 89, 30p Rept no. BRL-MR-3782 


PC A03/MF A01 
Aberdeen Proving 


A basic solid-fuel ramjet (SFRJ) projectile is shown in 
figure 1. Ae ee 
carbon fuel and le nozzle is housed in a 
hollow steel case. in fight, air is forced through the 
inlet, burns with the fuel, accelerates out of the nozzle, 
and thus produces thrust. The Chemical Systems Divi- 
sion of United Tech ies Corporation (UTC), 
through tests done in conjunction with the Ballistic Re- 
Laboratory (BRL), discovered that the rate at 

pr eta or mi agr i.e. the burn rate, was affect- 
ed by the spin rate of the SFRG. Higher spin causes a 
slower regression rate and hence less thrust. In order 
to quantify this effect, UTC and BRL developed a com- 
puter program to flight-test a flare-stabilized SFRJ at 
four different spin rates. Four 105mm computer M68 
gun tubes are to be utilized: the standard twist (one 
revolution in eighteen calibers, one-in-18), and three 
specially made tubes: a smooth bore, a one-in-12 and 
a one-in 25 twist. This report details the and 
finite-element analysis of a sabot package the 
60mm flared ramjet to be utilized in the spin test pro- 
gram. Also included are the results from the initial 
structural integrity flight-test, and the necessary design 
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section for Fi 1.1 and HD 1.2 Charges Up to 2.5 kg 


ept. 

kart, and M. J. Bone. May 89, 44p WSRL- 
TR-01/89, DODA-AR-005-862 
Original contains color plates: All DTIC and NTIS re- 
productions will be in black and white. 
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ary fragment genera! i 

buildings when subjected to HD1.1 and HD1.2 charges 
detonating within the building. A number of other frag- 
ment protection devices were tested and the results 
enabled the conclusion that the double brick cavity 
walls of these buildings plus 25 mm mild steel sheeting 
are acceptable containment to stop the fragment 
spread from charges up to 2.5 kg TNT equivalent. Care 
needs to be taken to provide ai ite stand-off from 
walls and to ensure that the elevation angle of the con- 
tainment exceeds 50. Tests showed that the rope 
mantie is unacceptable in providing containment, and 
the walls of environmental test chambers require addi- 
tional protective screening or special additional testing 
under the proposed usage conditions to ensure ade- 
quate containment of fragments from a small quantity 
explosion. Keywords: Explosion effects. (KT) 
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AD-A213 327/0/GAR PC A03/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

Effect of Sabot Front Borerider Stiffness on the 
Launch Dynamics of Fin-Stabilized Kinetic Energy 
Ammunition. 

Technical rept. 

P. Plostins, |. Celmins, J. Bornstein, and J. E. 

Diebler. Oct 89, 39p Rept no. BRL-TR-3047 


The influence of sabot front borerider stiffness on the 
launch dynamics of generic 25mm fin-stabilized kinetic 
energy ammunition has been experimentally exam- 
ined. The effects of this parameter on the jump and 
dispersion of the ammunition are presented and ana- 
lyzed. The major conclusions of this report are that: (1) 
the linear and angular dynamic state of the projectile at 
shot exit is not dominated by the motion of the gun 
muzzie but is primarily dependent on the relative 
motion of the projectile to the bore centerline (i.e., the 
in-bore balloting), (2) the front borerider stiffness clear- 
ly alters the inbore response of the projectile and (3) 
the dispersion of the ammunition is a result of a com- 
plex interaction determined by the dynamic state of the 
projectile at muzzle exit. Keywords: Sabot petal stiff- 
ness, In-bore balloting motion, Interior ballistics, Gun 
tubes. (aw) 
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AD-A212 887/4/GAR PC A11/MF A02 

— ays Personnel —_ Alexandria, VA. 
urrent Management for improved Railgun Per- 

formance 


Doctoral thesis. 
J. H. Beno. 1989, 240p 


Continued railgun development toward high energy 
devices that launch useful projectiles and have a life- 
time of hundreds to thousands of shots, requires 
progress in two related aspects of accelerator design: 
1) rail containment structures must be made capable 
of withstanding greater rail repulsion forces, without 
causing accelerators to become too bulky for their in- 
tended use; and 2) rails must sustain ay! minor heat- 
related damage during projectile launch. The potential 
for managing rail current and its distribution to alleviate 
the two aforementioned problems is investigated. 
Techniques for calculating pulsed, rail current distribu- 
tion, in the infinite conductivity approximation, and re- 
sultant projectile force are developed. Then, passive, 
current management methods -- involving multiple rail 
pairs to distribute currents and rail-repulsive forces in a 
few, evenly-spaced, radial directions, for easier rail 
containment -- are explored. Optimized multi-rail, rail- 
gun cross sectional shapes that produce more projec- 
tile force than conventional two-rail railguns operating 
under the same local peak current density constraints 
are determined. These railguns have nontraditional 
bore shapes, i.e., not square or round. The use of 
neighboring, current-carrying conductors to actively in- 
fluence rail current distribution is then studied. Key- 
words: Theses. (JHD) 
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EMAT ee 4 a Transd 
Sommatertinenel Velocity. ra 


Final technical rept. 

H. J. oaoee. and A. Wilbrand. Jul 89, 45p R/D- 
5932-PH-01- 

Contract DAJA45-88-C-0016 


An EMAT system has been designed and constructed 
which can be used for wall thickness measurements 
on steel tubes with surface temperatures up to 650 C 
and for measurements of residual stress near to the 
inner surface of a 120 mm gun barrel. The system con- 
sists of an EMUS (Electromagnetic-Ultrasonic) trans- 
mitter/receiver instrument, a high temperature Electro- 
magnetic-Acoustic Transducer (EMAT) for wall thick- 
ness measurements with normally incident shear 
waves using the pulse-echo-technique and a device 
per myn be one transmitting EMAT and two receiving 
EMATs which are colli integrated into a mechan- 
ical support for the transduction of Rayleigh waves 
that are travelling along the circumferential direction 
on the inner surface of a 12C mm gun tube. (jes) 
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PATENT-4 848 210 Not available NTIS 
Department of the Navy, Washington, DC. 
Elastomeric impulse Energy Storage and Transfer 
System. 

Patent. 

L. C. Bissonnette. Filed 1 Jul 87, patented 18 Jul 89, 
4p AD-D014 223/2, PAT-APPL-7-070 841 
Supersedes PAT-APPL-7-070 841. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


The present invention relates to projectile launching 
devices and more particularly to an energy storage 
and low-noise launch system using an elastomeric 
bladder as the energy storage medium. It is a general 
purpose and object of the present invention to provide 
an improved, impulse energy storage and transfer 
system. Further objects are that this system exhibit a 
relatively high mechanical efficiency, be simple, reli- 
able and low in cost. These objects are accomplished 
with the present invention by providing, in combination, 
a device for storing potential energy in the form of a 
distended, fluid medium filled, elastomeric bladder and 
rapidly converting that stored energy into kinetic 
energy of the working fluid for quietly ejecting a projec- 
tile along with the stored fluid from the device and into 
the surrounding fluid medium. The stored working fluid 
flows through a tubular launch tube enclosing a projec- 
tile. The moving fluid acts to expel the projectile en- 
trained therein. Such an energy storage and transfer 
system is particularly well suited for, but not limited to, 
submarine launcher system applications. The present 
invention can provide the energy required to quietly 
launch a projectile, such as a torpedo from a subma- 
rine. Keywords: Patents. (AW) 
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Principles and Approaches of integrated Interpre- 
tation of Aerospace and Geological-Geophysical 
Information in Studies of Buried Platform Regions. 


Abstract Only. 

D. M. Trofimov, V. A. Bogoslovskiy, A. P. Borisyuk, Y. 
B. llina, and E. N. Kuzmina. c18 Jan 89, ip 

In Its Jprs Report: Science and Technology. Ussr: 
Space p 24. Trans. into English from Issiedovaniye 
Zemli Iz Kosmosa (Moscow, USSR), No. 3, May - Jun. 
1988 p 36-42. Original Language Document Was An- 
nounced in laa as A88-49427. 


Development of the principles of the integration of 
space photograph and geological-geophysical data is 
necessary for solving the problem of the complexity of 
the practical use of space photographs. The problem 
of the geological interpretation of the results of decod- 
ing based on an analysis of the structure of the land- 
scape has been insufficiently worked out. Geological- 
geophysical charts are made on the basis of discrete 
initial data and the process of making them is to a cer- 
tain extent subjective because several decisions are 
made with a low density of initial data. The problem of 
integration is thus to obtain maximum objective data by 
uniting data that are different in terms of nature and 
density. Space photographs make it possible to give a 
structural characterization of regions under _— and 
they determine the direction and organization of sub- 
sequent geological and physical work. The follow- 
ing main principles are formulated for the integrated 
geological interpretation of remotely obtained and ge- 
ological-geophysical data: (1) The densities of the data 
obtained by both approaches must be as equivalent as 
possible; (2) A comparative estimate of the spatial and 
depth resolution of both kinds of materials must be 
made in the process of analyzing the initial data; (3) 
Decoding results must be interpreted on the basis of 
the multileveled correlation of remotely obtained 
images and geological-geophysical data based on the 
shape, dimensions and position of the objects studied; 
and (4) The nature of objects revealed in the process 
of the decoding of remotely obtained data is estab- 
lished in the process of successively correlating these 
data with geological-geophysical data from the most 
studied surface structural systems and levels to the 
less studied deep ones. 
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AD-A213 041/7/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Cambridge. Dept. of Me- 
chanical Engineering. 

Fundamental Studies of Turbulent Wall Pressure 
Fluctuations with Applications to Advanced 
Acoustic Sensor Systems. 

Final rept. 1982-86. 

P. Leehey. 15 Jul 89, 6p 

Contract N00014-83-K-0227 


The report summarizes the work done under the Hy- 
droacoustic Special Research Opportunity (SRO) in 
computation of turbulent boundary layer wall pressure 
fluctuations, analyses of boundary layer flow noise and 
receptivity to sound, measurements of wall pressure 
= and computations of structural response. 
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N89-30021/4/GAR PC A04/MF A01 
Materials Research Labs., Ascot Vale (Australia). 
Focusing of Acoustic Waves in a Non-Uniform At- 
mosphere. 

oar Smith. cMay 89, 59p MRL-TR-89-10, AR-005- 


The blast scaling principle by charge weights may 
often produce gross errors in the estimation of 
overpressures at significant distances from a shot site. 
The principle ignores weather conditions and assumes 
a homogeneous atmosphere. Weather conditions may 
cause variations in the velocity of sound which allows 
the atmosphere to refract sound waves and act as an 
acoustic lens. Certain weather conditions such as tem- 





perature inversions may allow an acoustic focus many 
kilometers away from a shot site. Acoustic propagation 
from a noise producing installation was mathematically 
modelled to assist in the prediction of anomalous 
overpressures by acoustic focusing. MRL has devel- 
oped a computer model, REFFOCUS, to illustrate foci 
in a vertically i neous, non-turbulent, moving 
atmosphere. The model is produced from sound veioc- 
= gee _— primarily from temperature and wind 
profiles. 


Fluid Mechanics 
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AD-A212 892/4/GAR PC A03/MF A01 
a Univ.-Madison. Center for Mathematical 


Nnces. 
Quadratic ical Systems Describing Shear 
Flow of lewtonian Fluids. 
Technical summary rept. 
D. S. Malkus, J. A. Nohel, and B. J. Plohr. Aug 89, 
19p Rept no. CMS-TSR- 90-7 
a DAAL03-87-K-0036, Grant NSF-DMS87- 
Sponsored in part by Grant NSF-DMS86-20303, 
AFOSR-87-0191, and AFOSR-85-0141. 


Phase-plane techniques are used to analyze a quad- 
ratic system of ordinary differential equations that ap- 
proximates a single relaxation-time system of partial 
differential equations used to model transient behavior 
of highly elastic non-Newtonian liquids in shear flow 
through slit dies. The latter one-dimensional model is 
derived from three-dimensional balance laws coupled 
with differential constitutive relations well-known by 
rheologists. The resulting initial-boundary-value prob- 
lem is globally well-posed and possesses the key fea- 
ture: the steady shear stress is a non-monotone func- 
tion of the strain rate. Results of the global analysis of 
the quadratic system of ode’s lead to the same qualita- 
tive features as those obtained recently by numerical 
simulation of the governing pde’s for realistic data for 
polymer melts used in rheological experiments. The 
analytical results provide an explanation of the experi- 
mentally observed phenomenon called spurt; they also 
predict new phenomena discovered in the numerical 
simulation; these phenomena should also be observ- 
able in experiments. (KR) 
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Analysis of New Phenomena in Shear Flow of Non- 
Newtonian Fiuids. 

Technical summary sw 

D. S. Malkus, a AY A. Nohel, vy B. J. Plohr. Aug 89, 
38p Rept no. CMS-TSR-90. 

—— DAALOS 87-0036, Grant NSF-DMS87- 
Sponsored in part by Grant NSF-DMS86-20303, 
AFOSR-87-0191, and AFOSR-85-0141. 


Phase-plane and small-parameter asymptotic tech- 
niques are used to analyze systems of ordinary differ- 
ential equations that describe the transient behavior of 
non-Newtonian fluids in shear flow. These systems ap- 
proximate the partial differential equations that derive 
from three-dimensional balance laws and from differ- 
ential constitutive models for highly elastic liquids. Two 
models are considered: one with a single relaxation 
time and small Newtonian viscosity; the other with two 
relaxation times and no Newtonian viscosity. Both pos- 
sess the key feature that the variation of steady shear 
stress with strain rate is not monotone. The analysis 
shows that both models exhibit several distinctive phe- 
nomena: spurt, shape a hysteresis, latency, 
and normal stress oscillations. The predictions for the 
spurt phenomenon agree quantitatively with experi- 

mental results for polymer melts; the other new phe- 
nomena, which were discovered recently in numerical 
simulation, should also be observable in rheological 
experiments. (KR) 
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Integral Ri and Effective Dif- 
Bounds for Turbulent Transport. 
M. Avellaneda, and A. J. Majda. 13 Feb 89, 4p ARO- 
26113.7-MA 
Contract DAAL03-89-K-0013 
Ae a Physical Review Letters, v62 n7 p753-755, 13 


The motion of a diffusive particle advected by a fluctu- 
ating velocity field is equivalent at large spatial scales 
and long times to an effective enhanced diffusive 
motion. An important phy quantity in turbulent 
transport is the effective coefficient at large 
Peciet numbers which ae on the bare particle 
diffusivity as well as on the velocity statistics. A 
Stieltjes integral representation for the effective diffusi- 
vity in turbulent transport is developed. This formula is 
valid for all Peclet numbers and yields a rigorous re- 
summation of the divergent perturbation series in 
Peciet number provided that all di bap er are comput- 
ed exactly. Another consequence of the integral repre- 
sentation is convergent upper and lower bounds on ef- 
fective diffusivity for all Peciet numbers utilizing a pre- 
scribed finite number of terms in their perturbation 
series. Reprints. (aw) 
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emarks on inertial Radii, Persistent Normal 

Motions, and Non-Elastic Ex- 

tensional 
D. D. Joseph. 


. 1989, 9p ARO-25648.14-MA 

Contract DAAL03-88-K-0083 

Pub. in Jnl. of Non-Newtonian Fluid Mechanics, v32 
p107-114 1989. 


This reprint discusses some consequences of the bal- 
ance of inertia and normal stresses in nearly steady 
slow motions. The fluid’s elasticity cannot be deter- 
mined from its extensional viscosity. A formula is given 
for the extensional viscosity at quadratic order in the 
stretch rate and show that one and the same intensity 
factor for the extensional viscosity arises universally as 
the intensity factor for the non-Newtonian contribution 
to the vorticity. It is argued that the appearance of in- 
tense vortices and relatively large extensional viscos- 
GHD) linked in nearly steady siow flow. Reprints. 
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Relaxation Behavior of a Hot-Film Anemometer 
under Im Bias Flow. 

P. S. Du lay. Aug 89, 6p 

Pub. in Review of Scientific Instruments, v60 n8 
p2745-2749 Aug 89. 


The response of a hot-film anemometer to vertical hy- 
droacoustic particle motion is influenced by free con- 
vection, which acts as a bias flow. At this low flow 
speed the output is proportional to particle displace- 
ment for a wide range of parameters. While investigat- 
ing the response of the anemometer to hydroacoustic 
motion under an imposed bias flow, it was found that a 
relaxation-type transition takes place from depend- 
ence on particle speed to dependence on displace- 
ment. The relevant time constant is the residence time 
of the fluid particle near the sensor. This effect de- 
serves consideration in interpretation of turbulence 
measurements in liquids. Keywords: Hot film anemo- 
metry; Relaxation of velocity sensors; Particle velocity; 
Reprints. (JHD) 
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 —— in the Near Field of the Transverse Jet. 
Final rept. 7 Jan 85-31 Oct 88. 

T. F. Fric, and A. Roshko. 23 Aug 89, 7p 

Contract N00014-85-K-0646 

> in Symposium on Turbulent Shear Flows (7th), 


Photographs of a jet issuing from a wall into a cross- 
flow display the four types of vortical structures which 
exist in the near field: namely, the jet shear layer vorti- 
ces, the nascent far field vortex pair, the near wall 
horseshoe vortices, and a system of vortices in the 
wake of the jet. It is shown that the wake vorticity is not 
‘shed’ from the jet but is formed from vorticity which 
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PHYSICS 
Fluid Mechanics 


originated in the wall boundary layer. The sources of 
vorticity for the other types of structures are also briefly 
discussed. K Jet flow; Vortex shedding; Fluid 


eywords: 
mechanics. Reprints. (JES) 
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echnical rept. 
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J. Chapman. May 89, 43p Rept nos. WHOI-89-11, 
CRC-89-3 
Contract N00014-86-K-0579 
See also part 1, AD-A210 835. 


This report summarizes the characteristics of the ideal- 
ized one-dimensional turbulent channel flow for which 
the 17-Meter Flume was designed, and describes a 
measurement program designed to determine whether 
the flume can in fact produce such a flow. The meas- 
ured quantities include mean velocities, Reynolds 
stresses, turbulence intensities and velocity spectra. 
Measured profiles on mean velocity, Reynolds stress 
and turbulence intensities are consistent with previous 
theoretical and empirical results. Measured spectra, 
although consistent with expectations over a wide 
range of frequencies, indicate a few une ed fea- 
tures, including a constant spectral density at high fre- 
quencies (possibly due to aliasing or high frequency 
noise) motion at few well-defined high frequencies of 
order 10 hz (possibly due to structural vibrations), os- 
cillations with time scales of order 30 s (possibly due to 
low-mode standing surface waves) and irregular mo- 
tions with time scales of several minutes (possibly due 
to fluctuations in pump performance). The unexpected 
features indicated by the spectra at high and low fre- 
quencies do not have a significant effect of mean ve- 
locities and low-order statistics, but they may be impor- 
tant in some applications. Keywords; Turbulent chan- 
nel flow; Boundary layer; Flow measurements; Fluid 
dynamics. (KT) 


006,668 

AD-A213 320/5/GAR PC A01/MF A01 
California Inst. of Tech., Pasadena. 

Research in Nonlinear Water Waves. 

Quarterly letter fey rept. 1 Jul-30 Sep 89. 

P. G. Saffman. 30 Sep 89, 2p 


Work continued on the effect of a thin wind drift layer 
on the structure of capillary gravity waves of perma- 
nent form. Results are obtained for waves that are not 
too steep. The structure of the wind drift layer for steep 
waves is studied. This involves construction of an inte- 
gral equation approach, as the Fourier series method 
employed for the gentle waves become inadequate 
when the waves are steep. The instability of the thin 
wind drift layer is studied with the realization that the 
instability may be related to the generation of waves by 
wind in some physical circumstances. Satisfactory 
progress has been made with this work for the instabil- 
ity in the absence of waves or swell. The predictions 
are being used to study the development of an initially 
small wave spectrum. (JHD) 


006,669 

N89-29306/2/GAR PC A15/MF A01 
Advisory Group for Aerospace Research and Develop- 
ment, Neuilly-sur-Seine (France). 

Special Course on Aerothermodynamics of Hyper- 
sonic Vehicles. 

cJun 89, 336p AGARD-R-761, ISBN-92-835-0515-8 
Course Held in Rhode-Saint-Genese, Belgium, 30 May 
- 3 Jun. 1988; Sponsored by AGARD and the von 
Karman Inst. Of Fluid Dynamics. 


No abstract available. 


006,670 
N89-29307/0/GAR 
(Order as N89-29306/2/GAR, PC = rr 


) 
Air Force Wright Aeronautical Labs., Wright-Patterson 
AFB, OH. 
Missions and Requirements. 
R. D. Neumann. an 89, 18p 
In AGARD, Special Course on Aerothermodynamics of 
Hypersonic Vehicles 18 p. 


The lifting entry from low earth orbits is evaluated. Hy- 
personic systems; experimental test facilities and nu- 
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merical simulations; the reference temperature tech- 
niques; computational fluid dynamics in design; valida- 
tion of numerical solutions; computational fluid dynam- 
ic products for aerothermodynamic applications; ex- 
perimentation; and instrumentation are described. 


671 
Ne-20311/2/GAR 
(Order as N89-29366/2/GAR, PC A15/MF 


A01) 
Compiere, Inc., Palo Alto, CA 
Measurements of Hyperson 


its ic Flowfields. 
F. K. Owen. cJun 89, 43p 
in AGARD, Special Course on Aerothermodynamics of 
Hypersonic Vehicles 43 p. 


lh extensive progress was made in computa- 
tional fluid mechanics, reliable flight vehicle designs 
and modifications still cannot be made without re- 
course to extensive wind tunnel testing. Future 
progress in the computation of hypersonic flowfields is 
restricted by the need for a reliable turbulence model- 
ing data base which could be used for the develop- 
ment of empirical models for use in numerical codes. 
Currently, there are few compressible flow measure- 
ments which could be used for this purpose and, since 
additional shear stress terms may be significant at high 
Mach numbers, models based on incompressible 
measurements may not be realistic. Techniques for 
mean, transitional and turbulent flow measurements 
will be reviewed and the status of transition and turbu- 
lence research in support of turbulence modeling pro- 
grams discussed. Procedures for hot wire and hot film 
measurements in hypersonic flows will be outlined and 
assessments made of the potential for hot wire and 
laser velocimeter measurements of turbulent fluctua- 
tions in hypersonic flow fields. The results of recent 
experiments conducted in two hypersonic wind tunnels 
will be presented and comparisons made with previous 
hot wire turbulence measurements. 


006,672 
N89-29314/6/GAR 
(Order as N89-29306/2/GAR, PC A15/MF 
A01) 
Centre d’Etudes et de Recherches de Toulouse 
(France). Dept. d’Etudes et de Recherches en Aeroth- 


ermodynamique. 

Laminar-Turbulent Transition Problems in Super- 
sonic and Hypersonic Fiows. 

D. Arnal. cJun 89, 45p 

In AGARD, Special Course on Aerothermodynamics of 
Hypersonic Vehicles 45 p. 


Theoretical and experimental problems related with 
bou layer transition at high speeds were sur- 
veyed. the theoretical point of view, emphasis is 
= on the linear stability theory, which describes the 

rst stages of the transition process. It allows to ex- 
plain the effects of various factors affecting transition, 
such as wall cooling or bluntness. In incompressible 
flow, it is often associated with the e(sup n) method for 
predicting transition onset. The extension of this 
method to compressible flows will be discussed. As far 
as the experimental results are concerned, the main 
problem is that free-flight conditions are very difficult to 
simulate in conventional wind tunnels, where the tran- 
sition location depends on the noise radiated by the 
nozzle walls. Typical experimental results are present- 
ed in order to illustrate the influence of unit Reynolds 
number, wail curvature, and wall roughness. Three-di- 
mensional problems are also considered. 


006,673 
N89-29315/3/GAR 
(Order as N89-29306/2/GAR, PC A15/MF 
A01) 
Office National d’Etudes et de Recherches Aeronauti- 


— (France). 

‘Shock and Shock-Wave/Boundary-Layer 
interactions. 

J. Delery. cJun 89, 52p 

in AGARD, Special Course on Aerothermodynamics of 
Hypersonic Vehicles 52 p. 


Shock interference phenomena and shock-wave/ 
boundary-layer interactions are of special importance 
in hypersonic flows since they can be at the origin of 
extremely high local heat transfer rates and loss of 
control effectiveness. The physical aspects of these 

na are first considered by examining the 
characteristic features and the scaling laws of typical 
2-D interacting flows. Correlation laws allowing the 
prediction of separation pressures, peak heat-transfer 
rates and incipient shock-induced separation are pre- 
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sented. Various methods were developed to obtain a 
more complete prediction of shock-wave/boundary- 
layer interactions. These methods can be classified 
into four categories, namely: global methods, Inviscid- 
Viscous Interactive methods, analytical methods and 
solution of the Navier-Stokes equations. Here, empha- 
sis is placed on the solution of the problem by integra- 
tion of the full time averaged Navier-Stokes equations. 
Here, emphasis is placed on the solution of the prob- 
lem by integration of the full time averaged Navier- 
Stokes equations. A review of the turbulence models 
most currently used to yd strongly interacting 
turbulent flows is presented. Examples of applications 
concerning both 2-D and 3-D flows are discussed. 


006,674 

N89-29720/4/GAR PC A02/MF A01 
Naples Univ. ne Feat di Ingegneria. 
Computerized rmography to Measure Heat 
Transfer from a Plate to Circular Air Jets. 

G. M. Carlomagno, and L. Deluca. 1988, 9p ETN-89- 


95202 

Contracts CNR/PFE2-83-01986-53, CNR/PFE2-84- 
02689-59 

Presented at the International Heat and Mass Transfer 
Forum, Minsk, USSR, 24-27 May 1988. 


Heat transfer from a heated thin foil to air jets issuing 
from square arrays of 3x3 and 5x5 nozzles is meas- 
ured by means of the infrared scanning radiometer 
(IRSR). Information about the adiabatic wall tempera- 
ture distribution is presented. Profiles of local convec- 
tive heat transfer coefficient are obtained for different 
Reynolds numbers of jets, nozzle-to-plate distances 
and nozzle diameters. The recovery factor presents, 
for smaller nozzle-to-plate distance and jet-to-jet spac- 
ing, local minima in an annular region near the stagna- 
tion point of each jet. Local maxima occur at the center 
of each square formed by the 4 neighboring jet cen- 
ters. For higher nozzle-to-plate distances maxima of 
the recovery factor opposite the nozzles are found. Nu 
number distributions show minima midway of diago- 
nals and maxima opposite the nozzles. A correlation is 
yoo for the average heat transfer coefficient from 
e foil. 


006,675 

N89-29722/0/GAR PC AO6/MF A01 
Office National d’Etudes et de Recherches Aerospa- 
tiales, Paris (France). 

Transition and Turbulence (Hydrodynamic Visual- 
izations). 

H. Werle. 1987, 104p ONERA-NT-1987-7 

In French; English Summary. Original Contains Color 
lilustrations. 


The very extensive Reynolds number domain (10 to 
the 4th power less than or equal to Re sub L greater 
than or equal to 10 to the 6th power) of the TH2 water 
tunnel at Chatillon, allowed for laminar-turbulent transi- 
tion phenomena to be studied systematically by visual- 
izations and with methods previously developed in the 
TH1 water tunnel. These tests concern a wide variety 
of models including, Flate plate type models (smooth 
or grooved, with curved afterbody or right base), cylin- 
drical pod type models (smooth or grooved, with 
curved afterbody or plane base), and models of differ- 
ent shapes (recall). The purpose of these tests is to 
provide a visualization of these transition and turbu- 
lence phenomena in order to better understand the 
phenomena. 


006,676 

N89-30008/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Least-Squares Finite Element Method for Fluid Dy- 
namics. 

B. Jiang, and L. A. Povineili. Aug 89, 37p NAS 
1.15:102352, E-5061, NASA-TM-102352 

NASA ORDER C-99066-G 


An overview is given of new develcpments of the least 
squares finite element method (LSFEM) in fluid dy- 
namics. Special emphasis is placed on the universality 
of LSFEM; the symmetry and positiveness of the alge- 
braic systems obtained from LSFEM; the accommoda- 
tion of LSFEM to equal order interpolations for incom- 
pressible viscous flows; and the natural numerical dis- 
sipation of LSFEM for convective transport problems 
and high speed compressible flows. The performance 
of LSFEM is illustrated by numerical examples. 


006,677 
PBS0-117136/GAR PC A02/MF A01 


California Inst. of Tech., Pasadena. 

Implications of Recent Experimental Results for 
Modeling Reactions in Turbulent Flows. 

Journal article. 

J. E. Broadwell, and P. E. Dimotakis. c1986, 7p 
EPA/600/J-86/508 

Contract EPA-68-02-3633 

Pub. in American Institute of Aeronautics and Astro- 
nautics Jnl., v24 n6 p885-889 Jun 89. Sponsored by 
Environmental Protection Agency, Research Triangle 
Park, NC. Air and Energy Engineering Research Lab. 


The paper generally discusses turbulent mixing, chem- 
ical reactions, and combustion in fully developed shear 
layers and jets. More specifically, it reviews results of 
experiments that appear to have important implica- 
tions for understanding and modeling these flows, with 
possible implications for dealing with turbulent trans- 
port in general. Conclusions include: molecular trans- 
port coefficients play a significant role in turbulent 
mixing phenomena, even in fully developed turbulent 
flows; large-scale structure dynamics dictate entrain- 
ment, which in turn provides the environment for sub- 
sequent turbulent cascade and mixing processes; and 
turbulent shear layers and jets are essentially un- 
steady at the largest temporal and spatial scales in the 
flow. (Copyright (c) American Institute of Aeronautics 
and Astronautics, Inc., 1985.) 


006,678 


PB90-120262/GAR PC AO5/MF A01 
lowa Inst. of Hydraulic Research, lowa City. 
Leonardian Fluid Mechanics: Unexplored Flow 
Studies in the Codex Arundel 263. 

E. Macagno. Feb 89, 83p IIHR-MONO-106 
Sponsored by National Science Foundation, Washing- 
ton, DC., and National Endowment for the Humanities, 
Washington, DC. 


This contribution contains sections on planned books, 
kinematics, statics of fluids, flow and transport phe- 
nomena, analogies, experiments and experimental sit- 
uations. A multi-channel tabulation has been prepared. 
This survey will be stored in the near future in a com- 
puter system to make it more useful. 


006,679 


PB90-120270/GAR PC A06/MF A01 
lowa Inst. of Hydraulic Research, lowa City. 
Leonardian Fiuid Mechanics: What Remains to Be 
Investigated in the Codex Hammer. A Critical 
Study and a Challenge. 

E. Macagno. Mar 88, 111p IIHR-MONO-101 

See also PB90-121187. Sponsored by National Sci- 
ence Foundation, Washington, DC. Prepared in coop- 
eration with National Endowment for the Humanities, 
Washington, DC. 


This contribution contains the results of a study of the 
Codex Hammer carried out for an invited lecture at the 
Kansas Spencer Museum of Art on the occasion of a 
show of the Codex Hammer, but the basic study of this 
codex was done as a part of a project on Leonardian 
Fluid Mechanics sponsored jointly by the National Sci- 
ence Foundation and the National Endowment for the 
Humanities. 


006,680 

PB90-121187/GAR PC A09/MF A01 
lowa Inst. of Hydraulic Research, lowa City. 
Leonardian Fluid Mechanics in the Codex Atianti- 
cus VI-VII. 

E. Macagno. Jun 89, 185p IIHR-MONO-110 
Sponsored by National Science Foundation, Washing- 
ton, DC., and National Endowment for the Humanities, 
Washington, DC. 


Over a period of about forty years, Leonardo da Vinci 
studied many flow and transport phenomena using a 
methodology in which analogy, paradox, experiments, 
trial and error, and observation played a central role. 
He was more original in his fluid-mechanical studies 
than in any other field of endeavor. Leonardian fluid 
mechanics has only been studied fragmentarily and 
sporadically in the past, without ever making an at- 
tempt at encompassing all of the extant notes and 
drawings concerning flow and transport phenomena of 
water, air, fire and granular material. Leonardo’s inno- 
vative work in fluid mechanics and transport phenom- 
ena, his methodology, the methodology followed in 
studying his work, and the paramount question of the 
adequate methodology for a synthesis of his studies 
are included. 
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006,681 

AD-A212 882/5/GAR PC A04/MF A01 
Texas Univ. at Dallas, Richardson. Center for Quantum 
Electronics. 

Proof of the Feasibility of Coherent and Incoher- 
ent Schemes for Pumping a Gamma-Ray Laser. 
Quarterly progress rept. 1 Apr-30 Jun 89. 

C. B. Collins. Jul 89, 62p Rept no. GRL/8901 
Contract N00014-86-C-2488 


Recent approaches to the problem of the gamma-ray 
laser have focused upon upconversion techniques in 
which metastable nuclei are pum with long wave- 
length radiation. At the nuclear level the storage of 
energy can approach tera-Joules per liter for thou- 
sands of years. However, any plan to use such a re- 
source for a gamma-ray laser poses problems of a 
broad interdisciplinary nature requiring the fusion of 
concepts taken from relatively unrelated fields of phys- 
ics. Contents: Photoexcitation of nuclear isomers with 
the DNA/aurora nuclear; and Adaptation of a fixed 
energy electron accelerator to produce variable end- 
point bremsstrahlung. (jhd) 


006,682 
AD-A212 921/1/GAR PC A04/MF A01 
United Technologies Optical Systems, Inc., West Palm 
Beach, FL. 
Experimental and Theoretical Study of CO(2) Stag- 
red Hollow-Bore Array Lasers. 

inal rept. 1 Jan 88-30 Jun 89. 
D. Park, R. A. Hart, and L. A. Newman. 20 Aug 89, 
57p AFOSR-TR-89-1232 
Contracts F49620-88-C-0031, F49620-85-C-0109 


Experimental and theoretical investigation of CO2 
staggered hollow-bore (SHB) arrays were conducted 
with the main objective of gaining a better understand- 
ing of the device. By focussing on the effects of a 
mirror tilt on the output power, the near field and pair- 
wise far field patterns, we have deduced that the effec- 
tive cavity length variations, manifested primarily 
through mode mismatch loss, are responsible for 
many of the observed features of phase-locked SHB 
arrays. We also found that by making one of the ele- 
ments very lossy, we can effectively shut down the 
entire array, which could have a potential application 
as a novel amplitude modulation technique. Keywords: 
Arrays; Waveguide, Laser, Optical, Staggered, Hollow 
bore. (JES) 


006,683 

AD-A213 134/0/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. 

Review of Laser Filter Materials. 

Final rept. Oct 87-Sep 88. 

J. A. Welch. 26 Sep 89, 28p Rept no. NRL-R-9226 


This report presents a discussion of laser eye-protec- 
tion filtering materials. Four classes of filters are evalu- 
ated for immediate and future filtering capabilities. Sa- 
lient features required for near-term multiwavelength 
filtering are discussed in general, and the effective- 
ness of several filter materials as laser protection is 
assessed. Spectral iliuminances for the most promis- 
ing eye-protection filters are computed for representa- 
tive day- and night-lighting conditions to approximate 
visual acuity. (RH) 


006,684 

AD-A213 321/3/GAR PC AO5/MF A01 
Columbia Univ., New York. Plasma Physics Lab. 
Theoretical and Experimental Research on a Milli- 
meter-Wavelength Free-Electron Laser. 

Final rept. 1979-1988. 

T. C. Marshall. Sep 89, 96p Rept no. 115 

Contract N00014-79-C-0769 


The Columbia Free Electron Laser is summarized with 
a selection of key reprints. Topics include: gain and 
wavelength studies, Thomson-scattering diagnostics 
for electron beam momentum-spread, efficiency-en- 
hancement experiments, theory and experiments on 
optical guiding and sidebands. A pair of papers discuss 
results from a type of FEL which has since become 
known as a ‘CARM’. The results of a CO2 laser - 
Thomson backscattering experiment determined the 
momentum spread of the electron beam in our FEL. 
The operation of the FEL oscillator with a tapered un- 
dulator is reported in which not only efficiency en- 
hancement but also sideband power reduction was ob- 
tained. The theory of optical guiding is covered in our 


Raman REL presenting experimental evidence that 
the optical power profile is modified by optical guiding 
-_— in our overmoded waveguide system. 


006,685 

AD-A213 364/3/GAR PC A03/MF A01 
Carnegie-Melion Univ., Pittsburgh, PA. Robotics Inst. 
Sampled-Grating Model of ire Patterns from 
Digital imaging. 

Technical rept. 

J. Krumm, and S. A. Shafer. Jul 89, 32p Rept no. 
CMU-RI-TR-89-19 

Contract F33615-87-C-1499, ARPA Order-4976 


Traditional ‘crossed-grating’ moire, as well as newer 
‘sampled-grating’ (scanning) moire, have proven to be 
effective methods of shape measurement. There is 
speculation that the moire patterns of a sampled 
grating,which are due to aliasing, can be modeled with 
crossed gratings. We compare the two and show that 
while crossed gratings can correctly predict the fre- 
quencies of a sampled Grating, they cannot correctly 
predict the amplitudes. We go on to formulate a new 
model which accounts for multiple stages of sampling 
and transmission, and show how neglecting multiple 
stages can lead to mistakes in moire analysis. We 
demonstrate our model with an experiment using a dig- 
ital imaging system. (RRH) 


006,686 

AD-A213 373/4/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. 
Synchrotron-Betatron Parametric Instability in 
Free-Electron Lasers. 

interim rept. 

B. Hafizi, and A. Ting. 5 Oct 89, 21p Rept no. NRL- 
MR-6550 

Prepared in collaboration with Science Applications 
International Corp., McLean, VA. 


Analysis of the synchrotron betatron coupling in a free 
electron laser indicates that the particle motion is sus- 
ceptible to an instability which is of a fundamentally 
different physical character to those examined previ- 
ously. The domain of this instability, which is of a para- 
metric type and causes an exponential growth of the 
betatron amplitude, is identified and the growth rate 
therein determined. Keywords: Synchrotron-Betatron 
coupling; Parametric instability. (JHD) 


006,687 
DE89014226/GAR PC A02/MF A01 
Los Alamos National Lab., NM. 

Multimode fiber interferometry and several-mode 
fiber polarimetry via phase conjugation. 

P. R. Forman, F. C. Jahoda, B. L. Mason, and C. B. 
Netterfield. 1989, 10p LA-UR-89-2112, CONF- 
8909161-1 

Contract W-7405-ENG-36 

International conference on optical fiber sensors (6th), 
Paris (France), 17-20 Sep 1989. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


While the simplest fiber optics are realized by trans- 
mission intensity modulations impressed on multimode 
fibers, great enhancements in sensitivity are achieved 
by interferometric or polarimetric methods with light 
propagated through single-mode fibers. In this paper 
we report preliminary experiments on retaining the 
sensitivity of interferometric and/or polarimetric meas- 
urements while using only multimode fiber compo- 
nents. The utility of success in this endeavor can be 
measured by greater experimental simplicity (light in- 
jection and alignment tolerances), by cost factors 
(cheaper fiber optics components), or by larger intensi- 
ty transmission limits (which can be translated to 
higher time resolution for a given signal-to-noise ratio). 
14 refs., 3 figs. 


006,688 

PAT-APPL-7-359 459/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Method and Circuit for Shaping Laser Output 
Pulses. 

Patent Application. 

N. P. Barnes. Filed 31 May 89, 9p N89-28817/9, 
NASA-CASE-LAR-14203-1 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


006,692 


The invention is a method and circuit for shaping laser 
output pulses from a laser resonator. A Q-switch 
polarizer act in combination to control the loss 
resonator and provide the laser output representa’ 
of such loss. An optical diode senses the level 
output pulse and provides an output signal 
amplified is used to control voltage from a 
provide a control signal which is applied 
switch to control the shape of the output pul: 
justing its length. 
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006,689 


PAT-APPL-7-359 460/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Method and Circuit for Controlling the Evolution 
Time interval of a Laser Output Pulse. 

Patent Application. 

N. P. Barnes. Filed 31 May 89, 13p N89-28816/1, 
NASA-CASE-LAR-13772-1 


The invention is a method and circuit for controlling the 
evolution time interval of a laser output pulse used for 
making precise spectral measurements. It comprises 
the means for pumping a laser medium in a resonator 
that includes a Q-switch and polarizer that act in com- 
bination to control the loss in the resonator. A photo- 
diode senses the resulting fluorescence which is ap- 
plied to a two level Q-switch and polarizer from high to 
intermediate to substantially zero loss states to control 
= evolution time interval of the resulting laser output 
pulse. 


006,690 


PATENT-4 851 664 Not available NTIS 
Department of the Navy, Washington, DC. 

Narrow Band and Wide Angle ispherical Inter- 
ference Optical Filter. 

Patent. 

H. Ri . Filed 27 Jun 88, patented 25 Jul 89, 8p 
AD-D014 238/0, PAT-APPL-7-213 034 

Supersedes PAT-APPL-7-213-034. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


An optical interference filter has narrow linewidth and 
wide acceptance angle and includes a hemisphere 
coated to provide a narrow bandpass filter at a desired 
wavelength at normal incidence while other wave- 
lengths at normal incidence are absorbed or reflected. 
A photodetector placed at the center of the hemi- 
sphere detects the desired wavelength only. Other 
wavelengths that are shorter than the wavelength of 
the filter are transmitted through the filter to be ab- 
sorbed by a black absorbing surface around the photo- 
detector. Thus, only the frequency of interest at normal 
incidence provides a representative signal at the de- 
tector. Patents. (RRH) 


006,691 


PB90-851296/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 


Dye Lasers: Design, Operation, and Performance. 
March 1975-October 1989 (Citations from the 
Searchable Physics Information Notices Data- 


base). 

Rept. for Mar 75-Oct 89. 

Nov 89, 111p 

Prepared in cooperation with American Inst. of Phys- 
ics, New York. 


This bibliography contains citations concerning the 
design, operation, and performance of dye lasers. Dye 
materials, pulse techniques, laser pumping systems, 
experimental applications, ign of dye laser sys- 
tems, and performance evaluations are considered. 
Modeling of dye laser operation is also discussed. De- 
scriptions of system components and experimental 
variables, and their effects on laser output are includ- 
ed. References to other laser systems such as carbon 
dioxide lasers, x-ray lasers, and UV lasers are included 
in related bibliographies. (Contains 264 citations fully 
indexed and including a title list.) 


006,692 


PB90-851437/GAR PC NO1/MF NO1 
National Technical information Service, Springfield, 
VA. 
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Laser and Trapping of Atomic Particles. 
yanuary 1970-September 1989 (Citations from the 


tabase). 
Rept. for Jan 70-Sep 89. 
Nov 89, 50p 
This bibliography contains citations concerning theory 
and experiments on laser cooling and laser trapping of 
neutral atoms and atomic ions. Atoms and ions are 
cooled by laser radiation pressure to very low Kelvin 
temperatures and confined in electromagnetic traps 
with very high density. Atomic particles discussed in- 
clude sodium atoms, mercury ions, beryllium ions, 
magnesium ions, and hydrogen. Applications include 
high performance spectroscopy, atomic clocks, micro- 
wave and optical frequency standards, relativistic neu- 
tral particle beam weapons, exotic fuels, cooling of 
electron beams, and space propulsion. (Contains 97 
citations fully indexed and including a title list.) 


006,693 
PB90-851460/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


VA. 

Laser Technology: Foreign Language Translations 
from the Joint Publications ‘Research Service. 
June 1970-June 1989 (Citations from the NTIS Da- 
tabase). 

Rept. for Jun 70-Jun 89. 

Nov 89, 116p 


This bibliography contains citations concerning laser 
technology translated from foreign language (non- 
English) publications. Laser cavities, laser output, laser 
pumping, laser mode locking, and laser tuning are 
a topics discussed. Applications include the 
identification of meteorological objects; holography; in- 
struments for spacecraft, communications, target ac- 
quisition and positioning; and materials processing. 
om 233 citations fully indexed and including a 
itle list. 


006,694 

PB90-851668/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 
VA. 


Fiber Optics for Industrial Sensing, Monitoring, 
and Process Control Applications. June 1988-No- 
vember 1989 (Citations from the INSPEC: informa- 
tion Services for the Physics and Engineering 
Communities Database). 

Rept. for Jun 88-Nov 89. 

Nov 89, 45p 


This bibliography contains citations concerning the 
design and application of fiber optics to the sensing 
and data communications in factories, chemical 
plants, oil and gas operations, paper mills, and other 
industries. Advantages include capability of transmit- 
ting vast amounts of information; immunity to radiofre- 
quency interference (RFI), electromagnetic interfer- 
ence (EMI), ground loop noise, and cross-talk; and re- 
sistance to corrosion. Safety aspects of this technolo- 
gy are also discussed. (Contains 62 citations fully in- 
dexed and including a title list.) 


Plasma Physics 


006,695 

AD-A212 857/7/GAR PC A07/MF A01 
Georgia Inst. of Tech., Atlanta. School of Mechanical 
Engineering. 

True Asymptotic Plasma-Sheath Matching with an 
Asymptotically Correct Collisional Presheath. 

Final rept. 1 Sep 85-31 Oct 88. 

G. L. Main. 30 Jun 89, 134p AFOSR-TR-89-1237 
Grant AFOSR-85-0375 


The work on plasma presheaths, which form a transi- 
tion region between the collisionless electrode 
sheaths and the plasma, is directed toward the prob- 
lems of the Thermionic Energy Converter (TEC). A 
schematic of a TEC is shown in a reactor core for 
space power applications. Cesium is put into the gap 
between the emitter and collector for two purposes: 
First, to ionize and neutralize the space charge so that 
a useful electron current density can pass (10 - 100 
amps/square cm), and second to reduce the electrode 
work functions by adsorption of cesium. Of the plasma 
physics of the cesium filled gap of the TEC, the 
plasma-electrode interactions are the most significant 
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part because these regions form boundary conditions 
which control the plasma density and temperatures of 
the entire gap. Thus the research under this grant has 
been directed toward the study of collisional pre- 
sheaths which form the layer adjacent to an electrode 
on the order of one ion mean free path thick. However, 
the research pursued under this grant is not limited in 
applicability to TECs but is on interest to plasma-sur- 
face interactions in general. Other applications include 
electric propulsion where electrode erosion is a prob- 
lem and not fully understood and more generally any 
plasma-surface interaction. This report included the 
asymptotic presheath theory developed, and is pre- 
ceded by the basic of the Thermionic Energy 
Converter (TEC) and is followed by the application of 
the theory to a time dependent model of the TEC in the 
program called TEC. As shown in the TEC results, the 
agreement with a is good except in the low 
current regime of TEC where an unexplained dis- 
agreement remains. This is still a puzzle. (JHD) 
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AD-A212 858/5/GAR 
JAYCOR, San Diego, CA. 
NTRFACE for MAGIC. 

Final rept. 1 Jul 87-31 Jul 89. 

N. T. Gladd. 31 Jul 89, 399 AFOSR-TR-89-1235 
Contract F49620-87. 2 


The NTRFACE system was developed to demonstrate 
the utility of contemporary ——- technologies for 
facilitating the operation of highly complex, but more 
traditional scientific computational models. To this 
end, NTRFACE makes use of the user friendliness of 
personal computers, the flexibility and expressiveness 
of modern languages such as LISP and C, the power 
and extensibility of object-oriented programming and 
also borrows some techniques from artificial intelli- 
gence. The NTRFACE system is made concrete by ap- 
plying : toa yoo ye a ye highly com- 
plex plasma p! 9 particle in cell simulation code 
name MAGIC. This document is intended to be the 
user manual for the beta test version of NTRFACE for 
MAGIC. It is not intended to be a finished product. 
Indeed, the purpose of this release is to distribute 
NTRFACE for MAGIC to various MAGIC users who will 
field test it. It is anticipated that bugs, oversights, and 
conceptual errors will be discovered and any com- 
iw” and constructive criticism will be most welcome. 
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AD-A212 967/4/GAR PC A04/MF A01 
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Time Evolution of the Electron Swarm Energy Dis- 
tribution Function. 
Final rept. 1 Jan 86-30 Apr 89. 

N. J. Carron. 28 Jun 89, 67p MRC-R-1240, AFOSR- 
TR-89-1234 

Contract F49620-86-C-0019 


The approximate theory of the Boltzmann Equation for 
the energy distribution function of swarm electrons is 
reviewed. The L, M approximation (essentially the 
Fokker-Planck approximation) is developed, being 
valid when average fractional energy loss per energy 
transfer collision is small, as is approximately the case 
in N2 and O2. A summary comparison with N2 and O02 
swarm transport coefficients is presented showing ex- 
cellent agreement over more than four orders of mag- 
nitude in the reduced electric field E.No. The spread of 
energy loss rate about the mean in determining the 
spectrum is shown. The — reason for the defi- 
ciency of the Continuous Slowing Down Approximation 
(CSDA) is clarified. It is further shown that the CSDA 
violates detailed balance. The physical meaning of the 
function forms is made clear by showing its relation to 
ordinary diffusion convection theory. The time depend- 
ent Boltzmann Equation in the L, M approximation is 
solved numerically for illustrative cases, demonstrating 
spectral time lag effects when the electric field varies 
on a time scale comparable with the swarm a 
transfer collision frequency. Keywords; Plasmas; Ki- 
netic theory; Distribution function; Energy spectrum; 
Boltzman equation; Swarm theory. (JHD) 
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Naval Research Lab., Washington, DC. 

Solvable Self-Similar Model of the Sausage Insta- 
bility in a Resistive Z-Pinch. 

Interim rept. 

M. Lampe. 20 Sep 89, 38p Rept no. NRL-MR-6549 


A solvable model is developed for the linearized sau- 
sage mode within the contest of resistive MHD. The 


model is based on the assumption that the fluid motion 
of the plasma is self-similar, as well as several as- 
sumptions pertinent to the long-wavelength limit. The 
rbations to the magnetic field are not assumed to 
self-similar, but rather are calculated. Effects aris- 
ing from time dependences of the equilibrium, e.g., 
current rising as T, alpha ohmic heating, and time vari- 
ation of the pinch radius, are included in the analysis. 
The formalism appears to provide a good representa- 
tion of those modes that involve coherent sausage dis- 
tortion of the entire cross section of the pinch, but ex- 
cludes modes that are localized radially, and higher 
radial eigenmodes. for this and other reasons, it is ex- 
pected that the model underestimates the maximum 
instability growth rates, but is reasonable for global 
sausage modes. The net effect of resistivity and time 
variation of the equilibrium is to decrease the growth 
rate if alpha somewhat< 1, but never by more than a 
fact of two. The effect is to increase the growth 
rate if alpha somewhat> 1. Keywords: Sausage insta- 
bility; Magnetohydrodynamic Instability. (JHD) 
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Georgia Univ., Athens. Dept. of Physics and Astrono- 


my. 

Dynamic Local Field, Sum Rules, and Dynamic 
Structure Factor of a Classified Piasma with a Log- 
—— Potential in Two Dimensions at Lambda = 


J. Hong, J. Park, and M. H. Lee. 15 Jul 89, 11p 
ARO-24166.11-MA 

Contract DAAL03-87-K-0110 

- in Physical Review B, v40 n3 p1528-1537, 15 Jul 


For a classical one-component plasma gas with a log- 
arithmic potential in two dimensions at Gamma = e- 
sq/(k sub B) T = 2, we have constructed a dynamic 
local-field term which satisfies the third-moment and 
compressibility sum rules exactly. Using it, we have ob- 
tained the dynamic structure factor, the plasmon dis- 
persion relation, and the static structure sum rule. The 
asymptotic behavior of the dynamic local field is com- 
pared with the well-known relations due to Niklasson 
and Shaw. Reprints. (jhd) 
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DE89014009/GAR PC A03/MF A01 
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Effect of ICRF antenna phasing on metal impuri- 
ties in TFTR. 

J. E. Stevens, C. Bush, P. L. Colestock, G. J. 
Greene, and K. W. Hiil. Jul 89, 17p PPPL-2640 
Contract AC02-76CH03073 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
-_ Original copy available until stock is exhaust- 


ICRF power levels of up to 2.8 MW were achieved 
during the 1988 experimental run on TFTR. Metal im- 
purity concentrations (Ti, Cr, Fe, Ni) and Z(sub eff) 
were monitored during ICRF heating by x-ray pulse 
height analysis and uv spectroscopy. Antenna phasing 
was the key variable affecting ICRF performance. No 
increase in metallic impurities was observed for P(sub 
rf) approximately equal or less than 2.8 MW with the 
antenna straps 0-Pi, while a measurable increase in 
titanium (Faraday screen materiai) was observed for 
P(sub rf) approximately equal or greater than 1.0 MW 
with 0-0 phasing. 18 refs., 8 figs. 
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Boundary effects on the MHD (Magnetohydrodyn- 
amics) dynamo in laboratory plasmas. 

Y. L. Ho, and S. C. Prager. Jul 89, 11p DOE/ER/ 
53212-142 

Contract FG02-85ER53212 

IUTAM symposium on topological fluid mechanics, 
Cambridge (UK), Aug 1989. Sponsored by Department 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
or Original copy available until stock is exhaust- 


In recent laboratory experiments, a dynamo-like mech- 
anism has been demonstrated in which a portion of the 
axisymmetric component of the magnetic field is be- 
lieved to be sustained by 3D spatial fluctuations in the 
field and flow. With a conducting shell at the plasma 
surface, past MHD computation shows that sustain- 





ment arises from fluctuations which cause magnetic 
reconnection. If the conducting wall is retracted from 
the plasma surface, the fluctuations are amplified and 
the sustainment is still active for the times 
studied, but an increased energy input to the plasma is 
required through the applied electric field. The retrac- 
tion of the conducting wall enhances the helicity dissi- 
pation rate by the intersection of the fields with the re- 
sistive surface which bounds the plasma. This en- 
hanced helicity dissipation is balanced by the helicity 
injection that accompanies the increased applied elec- 
tric field. 17 refs., 7 figs., 1 tab. 
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Jul 89, 22p E/ER-0421 
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Computing plays a very important role in the ma “— 
fusion program, not only in theoretical studies, 
experimental and ae work as well. Over. “ 
decade ago, the MFE program could proudly boast 
that it was on the cutting edge of computational phys- 
ics in such diverse areas as particle-in-cell simulation, 
nonlinear multidimensional MHD simulation, and 
Fokker-Planck calculations. New problems were being 
attacked and new computational methods developed 
in a very active and f pane e environment. Despite 
the fact’ that the MFE program faces enormous com- 
putational challenges, it is no longer in the vanguard of 
research and development in computational physics. 
The computational effort has lost its leadership posi- 
tion because it has suffered, along with the theory pro- 
= in general, from a steady reduction in support. 

his report presents the findings and recommenda- 
tions of the Committee for the Review of Computer Ap- 
plications in the MFE Theory Program that was formed 
under the auspices of the Division of lied Plasma 
Physics of the Office of Fusion Energy (OFE) of the US 
Department of Energy. The purpose of the review was 
to assess the status of computing in the theory pro- 
gram, examine the effectiveness with which computing 
resources are being used, and project the computing 
needs of the theory program for the future. 
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This report discusses the following topics on fusion 
energy: cold fusion; alcator confinement experiments; 
applied plasma physics research; fusion systems; co- 
herent electromagnetic wave _— and fusion 
technology and engineering. (LSP 
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Kinetic effects in Alfven wave heating, Part 2: 
propagation and absorption with a single minority 
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W. Q. Li, D. W. Ross, and S. M. Mahajan. Jun 89, 
29p DOE/ER/53266-25, FRCR-337 

Contract FG05-88ER53266 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Kinetic effects of Alfven wave spatial resonances near 
the plasma edge are investigated numerically and ana- 
iytically i in a cylindrical tokamak model. In Part 1, cold 
plasma surface Alfven eigenmodes (SAE’s) in a pure 
plasma are examined. Numerical calculations of an- 
tenna-driven waves exhibiting absorption resonances 
at certain discrete frequencies are first reviewed. From 
a simplified kinetic equation, an analytical dispersion 
relation is then obtained with the antenna current set 
equal to zero. The real and imaginary parts of its roots, 
which are the complex be. tet gece agree with 
the central frequencies and widths, respectively, of the 


numerical antenna-driven resonances. These results 

serve as an introduction to the companion paper, in 

which it is shown that, Qo ed poy ne cigar mame 

species, certain SAE’s, inst of heating the plasma 

exterior, can dissipate substantial energy in the two- 

fr eo layer near the plasma center. 11 refs., 8 
S., 1 tab. 
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Stanford Univ., CA. 

Exact Non-Reflecting Boundary Conditions. 

Rept. for 29 Jun 88-1 May 89. 

J. B. Keller, and D. Givoli. May 89, 22p AFOSR-TR- 
89-1177 

Grant AFOSR-88-0053 

Pub. in Jnl. of Computational Physics, v82 ni p172- 
192 May 89. 


An exact non-reflecting boundary condition is devised 
for use in solving the reduced wave equation in an infi- 
nite domain. The domain is made finite by the introduc- 
tion of an artificial bou on which this exact condi- 
tion is imposed. In the finite domain a finite element 
method is employed. Although the boundary condition 
is non-local, that does not affect the efficiency of the 
computational scheme. Numerical examples are pre- 
sented which show that the use of the exact non-local 
boundary condition yields results which are much more 
accurate than those obtained with various approxi- 
mate local conditions. The method can also be used to 
solve problems in large finite domains by reducing 
them to smaller domains, and it can be adapted to 
other differential equations. Reprints. (jhd) 
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PB90-117466 Not available NTIS 
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Improved Rotational Constants for HF. 

Final rept. 

D. A. Jennings, and J. S. Wells. 1988, 2p 

Pub. in Jnl. of Molecular Spectroscopy 130, 2p 1988. 


The J 27 to 26 and J 33 to 32 rotational transition fre- 
quencies of the HF ground vibrational state have been 
measured using frequency synthesis spectroscopy. 
These new more accurate measurements when com- 
bined with recent measurements yield molecular con- 
stants with nearly an order of magnitude improvement 
in accuracy. 
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Millimeter-Wave Propagation in the Mesosphere. 
a i Hufford, and H. J. Liebe. Sep 89, 60p NTIA-89- 
Sponsored by Department of Defense, Fort George G. 

leade, MD. 


At heights between 30 and 100 km above the Earth, 
the oxygen absorption lines near 60 GHz together with 
the geomagnetic field cause the atmosphere to 
become an anisotropic medium. The report discusses 
why it is so and how to compute the consequent ef- 
fects. It describes the computer — ZEEMAN, 
which allows the user to display in either graphical or 
tabular form many a of how radio waves propa- 
gate through the medium. 
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Elastic Impurity [pues in Double-Barrier Reso- 
nant Tun 
Final rept. Jul jan a ie 

T. B. Bahder, and J. D. Bruno. Sep 89, 26p Rept no. 
HDL-TR-2162 


Fermi’s oie ape De ae to —> the electron 
elastic scattering rate to a si charged impurity 
in the quantum well dagienel adeukte- henter sameness 
tunneling structure at zero applied electric field. The 
impurity is modeled by a screened Coulomb potential, 
and the scattering rate out of a conduction band eigen- 
— is calculated oo a cakanuite of the initial-state elec- 
wave vector i position. In a finite 
Cetll wl G tangas aan of Eenamien the 
scattering of resonant electrons can be dominated by 
pers in the quantum well region. For a double- 
barrier structure embedded in an infinite crystal, impu- 
pe scattering of resonant electrons is always dominat- 
by impurities outside the quantum well region. (RH) 
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Ultrafast 
Electron Lasers. 

Annual rept. 1 Jun 88-31 May 89. 
P. M. Fauchet. 20 Sep 89, 6p 
Contract NO001 4-86-K-0711 


of this project is twofold: 1) to demonstrate 
pe SCA Free Electron Laser (FEL) is a useful tool 
for time-resolved spectroscopy; and 2) to use the FEL 
with other ultrashort pulse sources to uncover the 
electronic processes in disordered semiconductors. 
Potentially, the SCA FEL is a near-ideal source for ul- 
trashort time-spectroscopy. It delivers widely tunable, 
psec pulses with high peak power and at high repeti- 
tion rate. However, pulse-to-pulse variations in dura- 
tion, wavelength and phase within one micropulse may 
be a limitation for high quality spectroscopy. In addi- 
tion, pulses below one picosecond and tunability 
around the laser wavelength are desirable. Essential 
experiments will demonstrate how useful the SCA FEL 
is in ultrashort time resolved spectroscopy, including 
pulse compression and generation of white light con- 
tinuum. The second is to uncover the electronic 
processes in disorder materiais. Understanding these 
processes is the key to understanding the physics in 
materials such as amorphous semiconductors or liquid 
semiconductors. In turn, understanding the physics of 
these materials will lead to novel devices or improved 
device operation and will impact on our models for 
other materials. Picosecond and femtosecond time-re- 
solved measurements are carried out on a Si:H and its 
alloys with Ge and C. The electronic properties of carri- 
on a vicinity of the mobility edge are emphasized. 
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Final rept. 15 Oct 87-14 Oct 88. 

P. M. Tedrow. 15 Sep 88, 7p AFOSR-TR-89-1241 
Grant AFOSR-88-0035 


Thin films of BiSrCaCuO superconductor have been 
made by rf magnetron sputtering onto sapphire and 
MgO substrates. The use of MgO substrates produced 
better films. Good tunnel junctions were fabricated 
using YBa2Cu307 films with Pb counterelectrodes. No 
gap was seen for the YBCO film. Critical field anistropy 
was studied in single crystals of YBCO and 
NdBa2Cu307. Measurements of the Fermi-liquid ef- 
fects in Ga and V were completed. (RH) 
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Numerical Analysis of Scattering by interface 


Interim rept. 

Y. Xu, and J. D. Achenbach. 15 Aug 89, 10p Rept 
no. NU-CENTER-QEFP-1989-1 

Contract N00014-89-J-1362 


Scattering by inhomogeneities in homogeneous media 
can be analyzed in an elegant manner by reducing the 
problem statement to the solution of a system of singu- 
lar integral equations over the surface of the scatterer. 
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This system can be solved in a relatively straight for- 
cee tance ta Gn aan Gt On heey aon 


method. ey ee en between 


indary int equations over 
lerface between the two solids, outside of the 
inhomogeneity. In the boundary element ich the 
domain of these equations has to be truncated. Specif- 
ic results are presented for backscattering by a spheri- 
cal cavity in the interface of solids of different elastic 
moduli and mass densities. Keywords: Diffusion bond; 
Interface flaws; Ultrasonics; Scattering. (JHD) 
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During the past year our research has been concerned 
prep eed with the synthesis by MBE of InxAl(1-x)As/ 
InP heterojunctions in strained layer structures (SLS). 
Some of the layers were grown with their lattice con- 
stants matched to that of their (100)-oriented InP sub- 
strates. Others were chosen deliberately to be in com- 
pression or in tension and with appropriate combina- 
tions of their fractional indium concentration, x, and 
thickness, d, were intended to be strained pseudomor- 
phically or strain-relaxed by the generation and/or 
motion of misfit dislocations. Conventional as well as 
double crystal rocking curve X-ray diffraction of the 
(400)-reflection plane was used to determine the com- 
position-dependent lattice constant and PL spectros- 
copic measurements at temperatures near 4K and 
300K were used to determine the fundamental band- 
gap of the various layers. The pseudomorphic strain- 
dependent shifts of the fundamental bandgaps were 
determined using a linear interpolation between the 
InAs and AiAs elastic stiffness coefficients, hydrostatic 
pressure coefficients and shear deformation poten- 
tials. These calculations were shown in agree- 
ment with experimental measurements. calculat- 
ed iti ndent critical thickness for the 
onset of plastic deformation and total relaxation of the 
strain determined from these measurements is in 
better agreement with the energy balance model than 
with the mechanical equilibrium model of Matthews 
and Blakeslee. 


006,713 


AD-A213 004/5/GAR PC A03/MF A01 
State Univ. of New York at Buffalo. Dept. of Chemistry. 
Local Pairing and Antiferromagnetism in High-T(c) 


HA Lee po] 7-0 Sep Ri 

. R. Lee, ie , 89, 17 t no. 
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The CuO2 planes in high-temperature superconduc- 
tors are studied by a two-dimensional Hubbard Hamil- 
tonian with a new proposed vacuum (d9p6). The su- 
perexi between Cu sites and the hopping pa- 
rameters of the carriers estimated in this new vacuum 
has good agreement with the experimental observa- 
tion as well as numerical calculations with a finite clus- 
ter. Single carriers (electrons for n-type or holes for p- 
type) are localized due to the rigidity of the antiferro- 
——— background. Local pairing in the CuO2 plane 
bles the paired states to move around without dis- 
turbing the antiferromagnetic background. The binding 
is estimated from the pair hopping energy, 
causes the paired state to be lower in energy 
that the single carrier state. Keywords: High-Tc super- 
conductors; Local pairing; Antiferromagnetism. (jhd) 
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Contents: Electronic Theory of Semiconductor Alloys 
and Superlattices. Pressure Dependence of Photo lu- 
minescence Excitation in GaAs/A1(x)Ga(1-x)As Multi- 
Quantum Wells.; X-Ray Surface Characterization; High 
Temperature Superconductivity; Quantum and charg- 
ing Phenomena in Mesoscopic Josephson Junctions; 
Nonlinear Dynamics of Electronic Neural Networks; 
Structural and Electronic Studies of Semiconductor 
Interfaces and Surfaces; Interaction of Ultrashort 
Laser Pulses with Semiconductor Surfaces; Multipho- 
ton Vibrational Excitation of Molecules; Analytical and 
Numerical Determination of the fields of Antennas 
near an Interface Between Two Half-Spaces with Sig- 
nificantly Different Wave Numbers; Theoretical S 
of Lateral-Wave Propagation in Horizontally-Layered 
Media. Lateral ao Waves from a Horizon- 
tal Antenna for Remote Sensing in the Ocean; Lateral 
Electromagnetic Pulses Generated by Horizontal and 
Vertical Dipoles on the Bou! Between Two Dielec- 
trics; Theoretical Study of Isolated and Coupled Strip 
Antennas; Theoretical Study of ae memes, mad 
Pulses with a Slow Rate of Decay. Experimental Study 
: aa gn ae oo of poem 
operties of Closed Loops of Pse' ipoles; Asymp- 
totic Solution for the Charge and Current Near the 
Open End of a Linear Tubular Antenna; Closed Loops 
of Parallel Coplanar Dipoles - Electrically Short Ele- 
ments. Harmonic Generation in High-Temperature Su- 
perconductors and Resonant Closed Loops of Di- 
poles. (JHD) 
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Scattering by Multiple Crack Configurations. 
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Analytical and numerical results for ultrasonic wave 
scattering by a crack provide valuable quantitative in- 
formation for methods to detect and characterize 
cracks. Real cracks, particularly fatigue and stress cor- 
rosion cracks, have resp my ge which may contact 
each other. Sometimes ‘e is not a single crack, but 
rather a configuration of a principal crack and an ad- 
joining satellite crack, for example, a macrocrack and 
a neighboring microcrack. The question which has mo- 
tivated this paper is to what extent these complicating 
features of real cracks or systems of cracks can be 
accounted for in an analysis. A system of boundary in- 
tegral equations is presented which governs the crack- 
opening displacements for two-crack configurations. 
the integral equations are highly singular and they 
cannot be solved directly by numerical methods. By 
the approach of this paper the higher order singulari- 
ties are, however, reduced to integrable singularities, 
and the integral equations are pa scat discre- 
tized and solved numerically. For several configura- 
tions numerical results have been obtained for scat- 
tered fields and for elastodynamic stress intensity fac- 
tors. The scattered-field results are interpreted to 
apply for a partially closed crack as well as for two sep- 
arate but neighboring cracks. The stress-intensity fac- 
tors are intended to only to the case of separate 
cracks. The scattered-field results have relevance to 
the problem of detection and characterization of 
cracks in the field of quantitative nondestructive eval- 
uation. Reprints. (aw) 
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A new method for characterizing undoped, semi-insu- 
lating GaAs is presented. The low-frequency current 
oscillations on undoped liquid encapsulated Czoch- 


ralski GaAs substrates are used to determine deep 
level energies, cross sections, and concentrations. A 
Fourier transform is used to resolve the various fre- 
quency components of the signal. The frequency is 
seen to vary almost four orders of magnitude in a 50-K 
temperature range. Plotting the temperature depend- 
ence of each frequency component in an Arrhenius 
plot gives activation energies and cross sections cor- 
responding to the deep levels responsible for the oscil- 
lations. It is seen that two closely spaced levels cause 
the ee in addition, this tech- 
nique allows the determination of trap parameters as a 
function of electric field at values much less than the 
HOD field for intervalley transfer in GaAs. Reprints. 


006,717 
DE89015281/GAR PC A03/MF A01 
Pt A eat Lab., NM. " ian ' 

cemission spectrum and optical gap in 
La2Cu04. 


R. L. Martin. 1989, 17p LA-UR-89-2564, CONF- 
890953-1 

Contract W-7405-ENG-36 

International conference on the physics of highly cor- 
related electron systems, Santa Fe, NM (USA), 11-15 
Sep 1989. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The photoemission and optical spectrum of La2CuO04 
are computed for a CuO6 ciuster model using the tech- 
niques of ab initio quantum chemistry. Evidence for a 
near degeneracy and strong electronic —— be- 
tween the configurations Cu(sup 3(plus))O(sup 
2(minus)) ((sup +)AQ) and Cu(sup 2(plus))O(sup 
i(minus)) ((sup 1)Ag) is presented. This interaction 
leads to d(sup 8) character at the Fermi energy as well 
as in the 12eV satellite. 17 refs., 1 fig., 2 tabs. 


006,718 
DE89015970/GAR PC A02/MF A01 
Oak Ridge National Lab., TN. 
Shallow junction formation in As-implanted Si by 
low-temperature rapid thermal annealing. 
M. K. El-Ghor, S. J. Pennycook, and R. A. Zuhr. Aug 
89, 8p CONF-890426-28 
Contract AC05-840R21400 
Spring —— of the Materials Research Society, San 
Diego, CA (USA), 24-28 Apr 1989. Sponsored by De- 
| sno aay of Energy, Washington, DC. 

ortions of this document are illegible in microfiche 
products. 


Shallow junctions were formed in single-crystal Si(100) 
by implantation of As at energies between 2 and 17.5 
keV followed by conventional furnace annealing or by 
rapid thermal annealing (RTA). Cross-sectional trans- 
mission electron microscopy (XTEM) showed that 
defect-free shallow junctions could be formed at tem- 
peratures as low as 700C by RTA, with about 60% 
dopant activation. From a comparison of short-time 
and long-time annealing, it is proposed that surface 
image forces are responsible for the efficient removal 
fo ~— (EOR) dislocation loops. 25 refs., 5 
igs., 1 tab. 


006,719 

DE89016183/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 

Structural aspects of the phase separation in 
La2Cu0(4.032). 

C. Chaillout, J. Chenavas, S. W. Cheong, Z. Fisk, 
and M. S. Lehmann. 1989, 3p SAND-89-1876C, 
CONF-890718-24 

Contract AC04-76DP00789 

International conference on materials and mecha- 
nisms of eg - high-temperature super- 
conductors, Stanford, CA (USA), 23-28 Jul 1989. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The average’ structure of superconducting 
La2CuO(4.032) has been determined by single-crystal 
neutron diffraction data. The excess oxygen is located 
between two adjacent LaO layers. Its presence dis- 
torts the apical-oxygen sublattice in such a way that a 
short O--O bond is formed (1.64 angstrom). By scan- 
ning several hkl reflections, we have confirmed that a 
hase separation occurs below room temperature. 
peaks of one phase are in agreement with the 
space group Cmca and the unit cell proposed by Jor- 





gensen et al., and Cox et al., however, a monoclinic 
unit cell is needed to index the second phase reflec- 
tions. 3 refs., 2 figs. 
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DE89016224/GAR 

Oak Ridge National Lab., TN. 
Diffusion, segregation, and recrystallization in 
high-dose ion-impianted Si. 

S. J. Pennycook. Jul 89, 9p CONF-890426-27 
Contract AC05-840R21400 

Spring meeting of the Materials Research Society, San 
Diego, CA (USA), 24-28 Apr 1989. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


PC A02/MF A01 


Using the new technique of Z-contrast scanning trans- 
mission electron microscopy (STEM), we have been 
able to study the segregation of Sb at an advancing 
SPE growth interface and the resulting interface break- 
down. The first direct information is obtained on Sb dif- 
fusion in the amorphous phase, which is many orders 
of magnitude enhanced over tracer crystalline values. 
This controls both the dopant incorporation and the 
stability of the resulting supersaturated alloy. These re- 
sults are compared to the behavior of the low melting 
point substitutional diffusers and the interstitial diffus- 
ers. 23 refs., 8 figs. 
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DE89016306/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

Methods to decrease defect density in GaAs/Si 
heteroepitaxy. 

Z. Liliental-Weber. Jun 89, 12p LBL-27356, CONF- 
890426-26 

Contract AC03-76SF00098 

Spring meeting of the Materials Research Society, San 
Diego, CA (USA), 24-28 Apr 1989. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


In this paper, the fundamental mechanisms of proce- 
dures improving the structural quality of GaAs grown 
on Si are discussed. Patterned growth, strained layer 
superlattices and power thermal cycling are promising 
approaches to achieve a high quality of GaAs layers 
grown on Si substrates. 48 refs., 8 figs. 
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N89-30088/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Millimeter Wave Transmission Studies of 
YBa2CU30(7-delta) Thin Films in the 26.5 to 40.0 
Ghz Frequency Range. 

F. A. Miranda, W. L. Gordon, K. B. Bhasin, V. O. 
Heinen, and J. D. Warner. 1989, 13p NAS 
1.15:102345, E-5053, NASA-TM-102345 

Presented at the 3rd Annual Conference on Supercon- 
ductivity and Applications, Buffalo, NY, 19-21 Sep. 
1989; Sponsored by the New York State Inst. Of Su- 
perconductivity. 


Millimeter wave transmission measurements through 
YBa2Cu30(7-delta) thin films on Meo, ZrO2 and 
LaAlO3 substrates, are reported. The films (approx. 1 
micron) were deposited by sequential evaporation and 
laser ablation techniques. Transition temperatures T 
sub c, ranging from 89.7 K for the Laser Ablated film on 
LaAlO3 to approximately 72 K for the sequentially 
evaporated film on MgO, were obtained. The values of 
the real and imaginary parts of the complex conductivi- 
ty, sigma 1 and sigma 2, are obtained from the trans- 
mission data, assuming a two fluid model. The BCS 
approach is used to calculate values for an effective 
energy gap from the obtained values of sigma sub 1. A 
range of gap values from 2 DELTA o/K sub B T sub c 
= 4.19 to 4.35 was obtained. The magnetic penetra- 
tion depth is evaluated from the deduced values of 
sigma 2. These results are discussed together with the 
frequency dependence of the normalized transmission 
amplitude, P/P sub c, below and above T sub c. 


006,723 


N89-30096/6/GAR PC A03/MF A01 
North Carolina Agricultural and Technical State Univ., 
Greensboro. 


Material Growth and. Characterization for Solid 
State Devices. Final Report, December 1, 1983 - 
May 31, 1988. 

W. J. Collis, A. Abul-Fadl, and S. lyer. 1988, 27p 
NAS 1.26:183196, NASA-CR-183196 

Grant NSG-1390 


During the period of this research grant, the process of 
liquid phase electroepitaxy (LPEE) was used to grow 
ternary and quaternary alloy Ill-V semiconductor thin 
films. Selective area growth of InGaAs was performed 
on InP substrates using a patterned sputtered quartz 
or spin-on glass layer. etch back and growth char- 
acteristics with respect to substrate orientation were 
investigated. The etch back behavior is somewhat dif- 
ferent from wet chemical etching with —— to the 
sidewall profiles which are observed. LPEE was also 
employed to grow epitaxial layers of InGaAsP alloys on 
InP substrates. The behavior of Mn as an acceptor 
dopant was investigated with low temperature Hall co- 
efficient and photoluminescence measurements. A 
metal-organic vapor phase epitaxy system was partial- 
ly complete within the grant period. This atmospheric 
pressure system will be used to deposit Ill-V com- 
pound and alloy semiconductor layers in future re- 
search efforts. 


006,724 

N89-30115/4/GAR PC A08/MF A01 
Centre National de la Recherche Scientifique, Tou- 
louse (France). Lab. d’Automatique et d’Analyse des 
Systemes. 

Modelization and Simulation of the Interdiffusion 
of Gallium in the Heteroepitaxial Growth of CdTe 


on GaAs. 

Ph.D. Thesis. 

A. Bennis. 1989, 165p LAAS-89-150, ETN-89-95263 
In French; English Summary. 


The abnormal diffusion of an impurity at the interfaces 
of a heteroepitaxy such as that demonstrated by Ga in 
a CdTe layer grown on a GaAs substrate, is investigat- 
ed. Two analytical models of impurity diffusion in epi- 
taxial layers are pr . These models do not take 
into account the stress effects in epitaxial layers and 
the segregation effects at the interfaces. These two 
effects are taken into account in the microscopic diffu- 
sion model proposed. The results suggest that the sur- 
face segregation could be responsible for the exces- 
sive concentration of Ga observed on the outside sur- 
face. They also point to stress as being responsible for 
the extraction of Ga from the substrate on the first 
growth layers, but not for the abnormal diffusion of Ga 
in the epitaxial layer of CdTe. 


006,725 

PB90-117490 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Radiation Physics Div. 

Structure of Cs on GaAs(110) as Determined by 
Scanning Tunneling Microscopy. 

Final rept. 

P. N. First, R. A. Dragoset, J. A. Stroscio, R. J. 
Celotta, and R. M. Feenstra. 1989, 5p 

Sponsored by Office of Naval Research, Arlington, VA. 
Pub. in Jnl. of Vacuum Sciences and Technology A 7, 
n4 p2868-2872 Jul/Aug 89. 


Submonolayer coverages of Cs adsorbed at room 
temperature on the GaAs(110) surface are examined 
with scanning tunneling microscopy. Linear chains, 
formed by two adjoining rows of Cs atoms, are ob- 
served along the (1,-1,0) direction for coverages as 
low as 0.03 monolayer. The one-dimensional Cs 
chains are observed to be several hundred A long, and 
are seen in images of both the occupied and unoccu- 
pied electronic states. At higher coverages, approach- 
ing 0.15 monolayer, stable linear structures consisting 
of three neighboring Cs rows have been found. 


006,726 

PB90-118019 Not available NTIS 

National Inst. of Standards and Technology (NML), 

Gaithersburg, MD. Radiation Physics Div. 

Influence of the Surface on Magnetic Domain-Wall 

Microstructure. 

Final rept. 

M. R. Scheinfein, J. Unguris, R. J. Celotta, and D. T. 

Pierce. 1989, 4p 

Sponsored by Office of Naval Research, Arlington, VA. 

yon Physical Review Letters 63, n6 p668-671, 7 
ug 89. 


The magnetization orientations in domain walls at the 
surfaces of an Fe crystal, a ferromagnetic glass, and a 
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Permalloy film, measured by scanning electron micros- 
face Neel wall les which are at least twice as wide 
as interior Bi walls in bulk and are described quanti- 
tatively by the authors’ micromagnetic calculations 
without assuming any special surface parameters. Mis- 
interpretation of domain-wall widths, Bitter patterns, 
and magnetic-force-microscopy ima: can result 
from overlooking the extreme effect of the surface on 
magnetic microstructure. 


006,727 

PB90-120981/GAR PC E03/MF E03 
Selskapet for Industriell og Teknisk Forskning, Trond- 
heim (Norway). 
Specific Heat Anomalies in the Temperature 
Range 200 K to 240 K in CuO and YBa2Cu307- 


delta(YBCO). : 

M. Slaski, T. Laegreid, O. M. Nes, and K. Fossheim. 

25 May 89, 8p STF19-A89009, ISBN-82-595-5448-8 
in cooperation with Norges Tekniske Hoegs- 

kole, Trondheim. 


Specific heat anomalies in YBa2Cu3O(7-delta) and 
CuO were investigated in the temperature r: 200 K 
to 240 K. It was found that small amounts of con- 
tained as a separate phase in YBCO produce easii 
observable anomalies caused by two consecutive Al 
transitions at 211.6 K and 228.3 K in CuO. The anoma- 
lies hence were observed in pure CuO in YBCO sam- 
ples containing some free CuO. The anomalies found 
here are of a different character than the broad 
observed earlier around 220 K in pure ceramic YBCO. 
The lends support to the earlier interpretation of the 
220 K anomaly as a structurally related one. 


006,728 

PB90-120999/GAR PC E03/MF E03 
Selskapet for Industriell og Teknisk Forskning, Trond- 
heim (Norway). 

Magnetic Field Dependence of AC-Permeability in 
Superconducting YBa2Cu307-delta. 

S. Gjolmesii, T. pro ays and K. Fossheim. 12 Apr 
89, 20p STF19-A8 , ISBN-82-595-5446-1 
Presented at the General Conference of the Con- 
densed Matter Division of the European Physical Soci- 
ety (9th), Nice, France, March 6-9, 1989. 


The specific heat, C(p), and electrical conductivity, 
—_ have been carefully studied in single crystal 
YBa2Cu30(7-delta) on hing the supercon- 
ducting transition at 92K. C(p) was measured using an 
ac-technique, while sigma was measured with a 
point (quasi) dc-technique. Data as close to the transi- 
tion as (T - T(c))/T(c) = 0.0001 were obtained. Fiuctu- 
ation contributions to both C(p) and sigma were unam- 
biguously observed several degrees above the super- 
conducting transition. Characteristic changes in the 
fluctuation-enhanced ivity which may be 
caused by cross-over to critical behavior were found 
above T(c). Analysis of the results is given within the 
generalized Ginzburg-Landau , and a compari- 
son is made between the C(p) and sigma data. The 
possibility of observing critical fluctuations is dis- 
cussed. 
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PB90-121005/GAR PC E03/MF E03 
Norges Tekniske Hoegskole, Trondheim. Div. of Phys- 
ics. 

Fluctuation to Specific Heat and Elec- 
trical Conductivity of YBa2Cu307-delta Crystal. 

T. Laegreid, P. Tuset, O. M. Nes, and K. Fossheim. 
12 Apr 89, 20p 

Also pub. as Selskapet for Industriell og Teknisk 
Forskning, Trondheim (Norway) rept. no. STF19- 
A89007. Presented at the General Conference of the 
Condensed Matter Division of the European Physical 
Society, Nice, France, March 6-9, 1989. Prepared in 
cooperation with Sel for Industriell og Teknisk 
Forskning, Trondheim (Norway). Div. of Applied Phys- 
ics, and Birmingham Univ. (England). Super 


The complex ac-permeability, mu=mu’ + i(mu)”, has 
been measured as a function of temperature with a 
two-phase lock-in technique in single phase ceramic 
YBa2Cu30(7-delta) high-T(c) superconductor. The 
measurements were performed at several magnetic 
excitation fields in the range 0.04G to 60G, and at 
measuring frequencies from 90Hz to 3000Hz in the 
temperature interval 60K to 100K. The permeability, 
mu= 1 + chi, in the ceramic material showed a re- 
markably strong dependence on the excitation field, 
while no frequency dependence was observed. The 
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temperature dependence of mu’ displays a character- 
istic two-step structure, corresponding to two charac- 
teristic regimes of screening. A discussion and inter- 
pretation of these results is given. 


006,730 
PB90-121062/GAR PC E03/MF E03 
Selskapet for Industriell og Teknisk Forskning, Trond- 


heim (Norway). 

Review of Elastic of High (T sub C) Su- 
perconductors, and Related (C sub P) Re- 
sults. 

K. Fossheim, and T. Laegreid. 25 May 89, 23p 
STF19-A89010, ISBN-82-595-5449-6 

Prepared in cooperation with Norges Tekniske Hoegs- 
kole, Trondheim. Sponsored by Norges Almenvitens- 
kapelige Forskningsraad, Oslo, and Norske Stats Olje- 
selskap A/S, Stavanger (Norway). 


A brief survey is given of what can be learned about 
important superconducting and normal state proper- 
ties by ultrasonic and other elastic measurements. A 
review is given of some of the characteristic elastic 
properties of the  La(2-x)(Ba,Sr)xCu04 and 
YBa2Cu307 systems. In the La-based family it is 
shown how the elastic observations are closely related 
to structural and soft mode properties. The physics of 
YBa2Cu307 is shown to be more complex. Finally, the 
authors’ recent results on the fluctuation contribution 
to the specific heat near T(C) in YBa2Cu307 are dis- 
cussed. 
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PB90-123803 Not available NTIS 


National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Reactor Radiation Div. 

Magnetic Order of Pr in PrBa2Cu307. 

Final rept. 

W. H. Li, J. W. Lynn, S. Skanthakumar, T. W. Clinton, 
and A. Kebede. 1989, 4p 

Pub. in Physical Review B 40, n7 p5300-5303, 1 Sep 
89. 


The magnetic order of Pr in nonsuperconducting 
PrBa2CuO7 has been studied by specific-heat, sus- 
ceptibility, and neutron-diffraction measurements. The 
basic ordering consists of a simple antiferromagnetic 
eon ane with a saturated moment of 0.74 (mu sub 
s) and a Neel temperature T(N) of about 17 K, which is 
two orders of magnitude higher than expected from 
either dipolar or Rudeman-Kittel-Kasuya-Yosida inter- 
actions alone. The small moment, along with the large 
value of the low-temperature electronic specific-heat 
coefficient gamma of 196 mJ/mole(K squared), sug- 
gests that there is substantial f-electron character at 
the Fermi level. 
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PB90-123829 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Reactor Radiation Div. 

Pressure Dependence of the Cu Magnetic Order in 
RBa2Cu306 + x. 

Final rept. 

J. W. Lynn, W. H. Li, S. F. Trevino, and Z. Fisk. 

1989, 4p 

_ in Physical Review B 40, n7 p5172-5175, 1 Sep 


Neutron-diffraction measurements have been carried 
out as a function of hydrostatic pressure to study the 
—— order of the Cu spins in NdBa2Cu30(6.35) 

NdBa2Cu306.1). In the high-temperature phase, 
where the Cu planes order antiferromagnetically, it is 
found that the Neel temperature T(N1) is very strongly 
dependent on pressure, increasing at the rate of about 
23 K/kbar. The authors attribute this phenomenal sen- 
Sitivity to the two-dimensional-like behavior of this 
magnetic system. in the low-temperature phase, which 
is associated with magnetic ordering of the chains, 
only a small change in the ordering temperature T(N2) 
is observed. 


006,733 
PB90-123878 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Quantum Physics Div. 
Initial Stages of Heteroepitaxial Growth of InAs on 
$i(100). 
Final rept. 
. J. Oostra, R. V. Smilgys, and S. R. Leone. 1989, 

p 
Sponsored by Air Force Office of Scientific Research, 
Bolling AFB, DC. 
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Pub. in Applied Physics Letters 55, n13 p1333-1335, 
25 Sep 89. 


Adsorption and desorption of in on partially and fully 
As-terminated Si(i00) are investigated by laser-in- 
duced fluorescence detection and Auger electron 
spectroscopy using the methods of temperature pro- 
grammed desorption and isothermal desorption. De- 
sorption measurements show that As is bound to the 
surface more strongly than In. For In, a 2/3 order kinet- 
ic desorption mechanism is observed. This and Si 
auger intensity attenuation measurements indicate a 
strong tendency for In to form three-dimensional is- 
lands on the As-terminated surface. The activation 
energy for In diffusion from the islands ranges from 1.5 
to 1.9 eV, depending on the As coverage. The results 
one — implications for growth of InAs on 
i(100). 
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AD-A213 243/9/GAR PC A04/MF A01 
Naval Civil Engineering Lab., Port Hueneme, CA. 

Time Domain Coupling of the Boundary and Finite 
Element Methods for Elastodynamics. 

Final rept. Oct 86-Apr 88. 

J. Cox. Aug 89, 72p Rept no. NCEL-TN-1799 


This study investigates the time domain coupling of the 
boundary and finite element methods for elastodyna- 
mics. The study is motivated by the need for a ‘silent 
boundary’ in nonlinear problems with infinite domains. 
Of the boundary element methods (BEMs) considered, 
formulations based on the Stokes solution appear to 
be the best suited. The theoretical and numerical 
bases for the indirect and direct BEMs using the 
Stokes solution are presented. The integral equation 
statements of the boundary-initial value problem in- 
cluded a convolution of the time variable and thus 
appear to be computationally intense. A coupling algo- 
rithm which treats the BEM region as a nonlinear 
boundary condition to the finite element region is pre- 
sented. The potential of the coupled approach might 
be realized by exploiting special properties of Stoke’s 
solution and designing the algorithm to use the ad- 
vances in computer hardware (e.g. parallel process- 
ing). (SDW) 
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DE89015120/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
VIBRAFUGE: A combined environment testing fa- 
cility-vibration testing on a centrifuge. 

J. gett, and F. Cericola. 1989, 18p SAND-89- 
1881C, CONF-8909168-1 

Contract AC04-76DP00789 

Society of Automotive Engineers (SAE) aerotech ‘89, 
Anaheim, CA (USA), 25-28 Sep 1989. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Vibration testing in a centrifuge acceleration field (up 
to 50 gs) can be accomplished in either of two axes 
relative to the centrifuge acceleration with a modified, 
commercially available, electrodynamic shaker and 
the use of a specially designed orthogonal motion con- 
verter. Fixing the shaker armature axis in-line with the 
centrifuge arm (head towards the pivot) keeps the iner- 
tial forces on the head in the one direction which can 
be offset with servo controlled pneumatic bags located 
beneath the shaker head. Testing in an axis perpendic- 
ular to the principal axis is accomplished with the or- 
pons ae motion converter which is driven by the 
shaker head. 13 figs. 


006, 736 

N89-29716/2/GAR PC A03/MF A01 
National Aeronautical Lab., Bangalore (India). 
Generation of Pressure Pulses by Low Velocity 
Impact. 

A. K. Singh. Dec 88, 17p PD-MT-8828 


Pressure pulses of amplitude up to 5 GPa and duration 
approximately 400 microsecs have been produced 
very simply by dropping a weight (5 kg) from a height of 
equal to or less than m on a tungsten carbide op- 
posed-anvil set up with mig ee gasket and talc 
pressure transmitting medium. Such pressure pulses 
will find application in the study of pressure-induced 


phase transitions in solids, specially the kinetic as- 
pects of such transitions. 
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N89-29773/3/GAR PC A17/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

NASA (National Aeronautics and Space Adminis- 
tration) Workshop on Computational Structural 
Mechanics 1987, Part 1. 

N. P. Sykes. Feb 89, 383p NAS 1.55:10012-PT-1, 
NASA-CP-10012-PT-1 

See also Part 2, N89-29789 and Part 3, N89-29799. 
Workshop Held in Hampton, VA, 18-20 Nov. 1987; 
Sponsored by NASA, Langley Research Center, 
Hampton, VA, and NASA, Lewis Research Center, 
Cleveland, OH. 


No abstract available. 
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National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

CSM (Computational Structural Mechanics) Paral- 
lel Structural Methods Research. 

O. O. Storaasli. Feb 89, 35p 

In Its NASA Workshop on Computational Structural 
Mechanics 1987, Part 1 p 25-59. 


Parallel structural methods, research team activities, 
advanced architecture computers for parallel compu- 
tational structural mechanics (CSM) research, the 
FLEX/32 multicomputer, a parallel structural analyses 
testbed, blade-stiffened aluminum panel with a circular 
cutout and the dynamic characteristics of a 60 meter, 
54-bay, 3-longeron deployable truss beam are among 
the topics discussed. 
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N89-29776/6/GAR 
(Order as N89-29773/3/GAR, PC —_ 


) 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Computational Structural Methods at NASA (Na- 
br Aeronautics and Space Administration) 
ewis. 
L. J. Kiraly. Feb 89, 14p 
In NASA. Langley Research Center, NASA Workshop 
= — Structural Mechanics 1987, Part 1 p 
1-74. 


Viewgraphs on computational structural methods at 
the Lewis Research Center are given. Program objec- 
tives, work elements, resources, parallel-processing, 
FY-87 accomplishments, FY-88 plans, and a summary 
of current and planned activities are illustrated. 
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N89-29783/2/GAR 
(Order as N89-29773/3/GAR, PC Aton) 


Duke Univ., Durham, NC. 

Parallel Algorithms and Architectures for Compu- 
tational Structural Mechanics. 

M. Patrick, S. Ma, and U. Mahajan. Feb 89, 12p 
Contract NAG1-466 

In NASA. Langley Research Center, NASA Workshop 
—_- Structural Mechanics 1987, Part 1 p 


The determination of the fundamental (lowest) natural 
vibration frequencies and associated mode shapes is 
a key step used to uncover and correct potential fail- 
ures or problem areas in most complex structures. 
However, the computation time taken by finite element 
codes to evaluate these natural frequencies is signifi- 
cant, often the most computationally intensive part of 
structural analysis calculations. There is continuing 
need to reduce this computation time. This study ad- 
dresses this need by developing methods for parallel 
computation. 
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National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 





NASA (National Aeronautics and Space Adminis- 
tration) Workshop on Computational Structural 
Mechanics 1987, Part 2. 

N. P. Sykes. Feb 89, 374p NAS 1.55:10012-PT-2, 
NASA-CP-10012-PT-2 

See also Part 1, N89-29773 and Part 3, N89-29799. 
Workshop Held in Hampton, VA, 18-20 Nov. 1987; 
Sponsored by NASA, Langley Research Center, 
Hampton, VA, and NASA, Lewis Research Center, 
Cleveland, OH. 


No abstract available. 
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) 

National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
CSM (Computational Structural Mechanics) Re- 
search: Testbed Development. 
R. E. Gillian. Feb 89, 31p 
In Its NASA Workshop on Computational Structural 
Mechanics 1987, Part 2 p 387-417. 


The Computational Structural Mechanics (CSM) Activi- 
ty at Langley Research Center is developing methods 
for structural analysis on modern computers. To facili- 
tate that research effort, a Testbed Development envi- 
ronment is being constructed. It is the purpose of the 
Testbed to insulate researchers from differences in the 
computer operating systems of modern computer sys- 
tems and permit concentrated effort on the analytical 
problem rather than the analytical tools required to 
solve that problem. While modern computers enable 
the solution of larger problems of increasing complex- 
ity, they do so at a cost. Distributed computer environ- 
ments, vector processing hardware and multiple proc- 
essors dominate the current computer environment 
and threaten to overwhelm future analysis software. 
The systems software for current computers becomes 
more complex in order to manage the increasing com- 
plexity. The applications developer is caught between 
conflicting goals. They must take advantage of the 
computing power of new computer systems while 
maintaining a stable software development system. 
The CSM Testbed is being developed to address this 
problem for the computational structural analysis re- 
search community. The Langley CSM activity was initi- 
ated in October 1984. The current directions for the 
Testbed Development Team of the Langley CSM ac- 
tivity are discussed. 


006,743 
N89-29791/5/GAR 
(Order as N89-29789/9/GAR, PC A16/MF 


A01) 
Lockheed Palo Alto Research Labs., CA. 
CSM (Computational Structural Mechanics) 
Testbed Architecture. 
P. Underwood. Feb 89, 40p 
In NASA, Langley Research Center, NASA Workshop 
on ee Structural Mechanics 1987, Part 2 p 
419-458. 


The background for the CSM Testbed Architecture 
and a description of the three architecture related 
tasks under the NASA/Langley CSM contract (NAS1- 
18444) are given. For each task the objectives, sub- 
tasks chosen to achieve the objectives, and the ac- 
complishments are presented. For Task 2, Near-Term 
Enhancements to the CSM Testbed Architecture, the 
primary objectives are to quickly correct: (1) inefficien- 
cy in the GAL data manager, and (2) deficiency in the 
CLIP-interpreted command language, CLAMP. The 
corresponding modifications should preserve ania. 
compatibility to a reasonable extent, while at the same 
time increasing the flexibility and extensibility of the 
CSM Testbed. Researchers have increased the effi- 
ciency of GAL by a factor of 2+ and have made sever- 
al improvements in CLIP. For Task 5, Matrix Algebra 
Methods and Utilities, the = Oal is to investigate the cur- 
rent capabilities of the CSM Testbed and the required 
improvements to the CSM Testbed for performing the 
matrix algebraic operations required for the analysis of 
present and future CSM focal problems using ad- 
vanced methods. Researchers have made an exten- 
sive study of the matrix algebra functions in SPAR that 
includes documenting these routines and supplying 
inline comments. 
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National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

CSM (Computational Structural Mechanics) Re- 
search: Methods and Application Studies. 

N. F. Knight. Feb 89, 50p 

In Its NASA Workshop on Computational Structural 
Mechanics 1987, Part 2 p 521-570. 


Computational mechanics is that discipline of applied 
science and engineering devoted to the study of physi- 
cal phenomena by means of computational methods 
based on mathematical modeling and simulation, utiliz- 
ing digital computers. The discipline combines theoret- 
ical and applied mechanics, approximation theory, nu- 
merical analysis, and computer science. Computation- 
al mechanics has had a major impact on engineering 
analysis and design. When applied to structural me- 
chanics, the discipline is referred to herein as compu- 
tational structural mechanics. Complex structures 
being considered by NASA for the 1990's include com- 
posite primary aircraft structures and the space sta- 
tion. These structures will be much more difficult to 
analyze than today’s structures and necessitate a 
major upgrade in computerized structural 
technology. NASA has initiated a research activity in 
structural analysis called Computational Structural Me- 
chanics (CSM). The broad objective of the CSM activi- 
ty is to develop advanced structural analysis technolo- 
gy that will exploit modern and emerging computers, 
such as those with vector and/or parallel processing 
capabilities. Here, the current research directions for 
the Methods and Application Studies Team of the 
Langley CSM activity are described. 
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A01) 
Lockheed Palo Alto Research Labs., C: 
Generic Element Processor Sesication to Noniin- 
ear Analysis). 
G. Stanley. Feb 89, 81p 
In NASA, Langley Research Center, NASA Workshop 
— Structural Mechanics 1987, Part 2 p 


The focus here is on one aspect of the Computational 
Structural Mechanics (CSM) Testbed: finite element 
technology. The approach involves a Generic Element 
Processor: a command-driven, database-oriented 
software shell that facilitates introduction of new ele- 
ments into the testbed. This shell features an element- 
independent corotational capability that upgrades 
linear elements to geometrically nonlinear analysis, 
and corrects the rigid-body errors that oe many 
contemporary plate and shell elements. Specific —_ 
ments that have been implemented in the Testbed 

this mechanism include the Assumed Natural- Caen 
nate Strain (ANS) shell elements, a new class of 
curved hybrid shell elements,other shell and solid 
hybrid elements, and recently a repackaged version of 
the workhorse shell element used in the traditional 
STAGS nonlinear shell analysis code. The presenta- 
tion covers: (1) user and developer interfaces to the 
generic element processor, (2) an explanation of the 
built-in corotational option, (3) a description of some of 
the shell-elements currently implemented, and (4) ap- 
ong to sample nonlinear shell postbuckling prob- 
lems. 
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Analytical Services and Materials, Inc., Hampton, VA. 
Assessment of SPAR Elements and Formulation of 
Some Basic 2-D and 3-D Elements for Use with 
Testbed Generic Element Processor. 
M. A. Aminpour. Feb 89, 30p 
In NASA. Langley Research Center, NASA Workshop 
S ee Structural Mechanics 1987, Part 2 p 


The initial Computational Structural Mechanics (CSM) 
Testbed was based on Level 13 of the SPAR finite ele- 
ment computer program. Until recently, the element li- 
brary of the Testbed has been limited to those ele- 
ments in Level 13 of SPAR. The development of a ge- 
neric element processor has enabled element re- 
searchers to develop, implement and assess element 
formulations with relative ease. An assessment of new 
elements as well as the existing SPAR Level 13 ele- 
ments has revealed some definite shortcomings with 
the SPAR Level 13 2-D and 3-D elements. The SPAR 
$81 solid element does not pass the patch test prob- 
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lem proposed by MacNeal-Harder. These deficiencies 
are identified here. The 2-D elements, however, seem 
to perform well taking into account the limitations im- 
posed by the theory used to formulate them, (i.e., thin 
plates only). Common deficiencies of the 2-D and 3-D 
elements in SPAR have to do with their adaptability to 
the nonlinear analysis utilities developed by Lockheed 
Palo Alto Research Lab. Also, the EFIL format of the 
SPAR element data does not conform to the standard 
format of the Testbed. 
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Washington Univ., St. Louis, MO. Center for Computa- 
tional Mechanics. 
Control of the Errors of Discretization and Ideali- 
zation in Finite Element Analysis. 
B. A. Szabo. Feb 89, 30p 
Contract NAG1-693 
In NASA, Langley Research Center, NASA Workshop 
os — Structural Mechanics 1987, Part 2 p 


Understanding of the basic principles which control 
errors of discretization in finite element analysis has 
increased very substantially since 1980. The main 
milestones were: (1) development of the theoretical 
basis of p-extensions (1981); (2) understanding of the 
proper interplay between mesh design and assign- 
ment of polynomial degree to elements. Practical real- 
ization of exponential convergence rates, independ- 
ently of the smoothness of the exact solution (1984); 
and (3) industrial experience with the new finite ele- 
ment technology known as the p- or hp-version of the 
finite element method: General Dynamics reported 
thirty- to forty-fold savings in terms of human time and 
large savings in computer time (1986). Lockheed re- 
ported favorably on their evaluation of error estimation 
and quality control capabilities of the p-version in in- 
dustrial settings (1987). The gains in our understand- 
ing of how to control the errors of discretization repre- 
sent only half of the control necessary to ensure that a 
numerical model is in fact an accurate representation 
of the corresponding physical system. Control of the 
errors of idealization is equally important. A brief over- 
view of the main ideas of how to ensure the quality and 
reliability of mathematical models of structural systems 
is presented. 
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tration) Workshop on Computational Structural 
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N. P. Sykes. Feb 89, 419p NAS 1.55:10012-PT-3, 
NASA-CP-10012-PT-3 

See also Part 1, N89-29773 and Part 2, N89-29789. 
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No abstract available. 
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Northwestern Univ., Evanston, IL. 
Probalistic Finite Elements (PFEM) Structural Dy- 
namics and Fracture Mechanics. 
W. Liu, T. Belytschko, A. Mani, and G. Besterfield. 
Feb 89, 39p 
Contract NAG3-535 
In NASA. Langley Research Center, NASA Workshop 
on Computational Structural Mechanics 1987, Part 3 p 
903-941. 


The purpose of this work is to develop computationally 
efficient methodologies for assessing the effects of 
randomness in loads, material pr , and other 
aspects of a problem by a finite element analysis. The 
resulting group of methods is called probabilistic finite 
elements (PFEM). The overall objective of this work is 
to develop methodologies whereby the lifetime of a 
component can be predicted, accounting for the varia- 

bility in the material and geometry of the component, 
the loads, and other aspects of the environment; and 
the range of response expected in a particular scenar- 
io can presented to the analyst in addition to the 
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response itself. Emphasis has been placed on meth- 
ods which are not statistical in character; that is, they 
do not involve Monte Carlo simulations. The reason for 
this choice of direction is that Monte Carlo simulations 
of complex nonlinear response require a tremendous 
amount of computation. The focus of efforts so far has 
been on nonlinear structural ics. However, in 
the continuation of this project, emphasis will be shift- 
ed to probabilistic fracture mechanics so that the 
effect of randomness in crack geometry and material 
properties can be studied interactively with the effect 
of random load and environment. 
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Ohio State Univ., Columbus. 
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N. Sarigul. Feb 89, 32p 

‘ ul. q 

Contract NAG3-790 

In NASA. Langley Research Center, NASA Workshop 
on Computational Structural Mechanics 1987, Part 3 p 
981-1012. 


The focus is in the development of more accurate and 
efficient advanced methods for solution of singular 
problems encountered in mechanics. At present, finite 
element methods in conjunction with special functions, 
boolean sum and blending interpolations are being 
considered. In ry | = systems a ——- a 
singularity, special finite elements are being formulat- 
ed to be used in singular regions. Further, special tran- 
sition elements are being formulated to couple the 
special element to the mesh that models the rest of 
the system, and to be used in conjunction with 1-D, 2-D 
and 3-D elements within the same mesh. Computa- 
tional simulation with a least squares fit is being utilized 
to construct special elements, if there is an unknown 
singularity in the system. A novel approach is taken in 
formulation of the elements in that: (1) the material 
properties are modified to include time, temperature, 
coordinate and stress dependant behavior within the 
element; (2) material properties vary at nodal points of 
the elements; (3) a hidden-symbolic computation 

is developed and utilized in formulating the 
special functions and boolean sum 


scheme 
elements; and (4) 
are utilized in order to interpolate the field variables 
and their derivatives along the boundary of the ele- 
ments. It may be noted that the proposed methods are 
also applicable to fluids and coupled problems. 
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National Aeronautics and Space Administration, 
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LARC Com i Dynamics Overview. 
J. M. Husner. Feb 89, 29p 
In Its NASA Workshop on Computational Structural 
Mechanics 1987, Part 3 p 1013-1041. 


Present research centers on the development of ad- 
vanced computational methods for transient simula- 
tion analyses. Aircraft, launch vehicles and space 
structure components are potential applications, but 
i focus is presently on large space structures. 
are both in-house and out-of-house activities. 

The in-house activity centers around the development 
of a multibody simulation tool for truss-like structures 
called LATDYN for Large Angle Transient DYNamics. 
Multibody analysis involves articulation of structural 
cumponents as well as robotic maneuvers. These 
items are necessary for coristruction (erection or de- 
ployment) of large space structures in orbit and the 
Carrying out of certain operations on board the space 
station. Thus, part of the in-house activity involves the 
development of methods which treat the changing 
mass, stiffness and constraints associated with articu- 
lating systems. The out-of-house activity involves sub- 
cycling, development of large deformation/motion 
beam formulation, constraint stabilization and direct 
time integration transient algorithms in parallel com- 
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Algorithms and Software for Nonlinear Structural 


Dynamics. 

T. Belytschko, N. D. Gilbertsen, and M. O. Neal. Feb 
89, 24; 

In NASA. Langley Research Center, NASA Workshop 
= Se ean Structural Mechanics 1987, Part 3 p 
1 = 4 


The objective of this research is to develop efficient 
methods for explicit time integration in nonlinear struc- 
tural dynamics for computers which utilize both con- 
currency and vectorization. As a framework for these 
studies, the program WHAMS, which is described in 
Explicit Algorithms for the Nonlinear Dynamics of 
Shells (T. Belytschko, J. |. Lin, and C.-S. Tsay, Com- 
puter Methods in Applied Mechanics and Engineering, 
Vol. 42, 1984, pp 225 to 251), is used. There are two 
factors which make the development of efficient con- 
current explicit time integration programs a challenge 
in a structural dynamics program: (1) the need for a 
variety of element types, which complicates the sched- 
uling-allocation problem; and (2) the need for different 
time steps in different parts of the mesh, which is here 
called mixed delta t integration, so that a few stiff ele- 
poem do not reduce the time steps throughout the 
mesh. 
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Information on concurrent algorithms for transient 
finite element analysis is given in viewgraph form. In- 
formation is given on concurrent dynamic algorithms, 
interprocessor communication, the performance of the 
BAR problem on the 32 Processor Hypercube, compu- 
tational efficiency and accuracy analysis. 
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Multi-Grid for Structures Analysis. 
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1133-1182. 


In structural analysis the amount of computational time 
necessary for a solution is proportional to the number 
of degrees of freedom times the bandwidth squared. In 
implicit time analysis, this must be done at each dis- 
crete point in time. If, in addition, the problem is nonlin- 
ear, then this solution must be iterated at each point in 
time. If the bandwidth is large, the size of the problem 
that can be analyzed is severely limited. The multi-grid 
method is a possible algorithm which can make this 
solution much more computationally efficient. This 
method has been used for years in computational fluid 
mechanics. It works on the fact that relaxation is very 
efficient on the high frequency components of the so- 
lution (nearest neighbor interactions) and not very 
good on low frequency components of the solution (far 
interactions). The multi-grid method is then to relax the 
solution on a particular model until the residual stops 
changing. This indicates that the solution contains the 
higher frequency components. A coarse model is then 
generated for the lower frequency components to the 
solution. The model is then relaxed for the lower fre- 
quency components of the solution. These lower fre- 
quency components are then interpolated to the fine 
model. In computational fluid mechanics the equations 
are usually expressed as finite differences. 
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16578, NASA-TP-2941 


The postbuckling response of circular rings (or long 
cylinders) is examined. The rings are subjected to four 
types of external pressure loadings; each type of pres- 


sure is defined by its magnitude and direction at points 
on the buckled ring. Newton’s method is applied to the 
nonlinear differential equations of the exact inexten- 
sional theory for the ring problem. A zeroth approxima- 
tion for the solution of the nonlinear equations, based 
on the mode shape corresponding to the first buckling 
pressure, is derived in closed form for each of the four 
types of pressure. The zeroth approximation is used to 
start the iteration cycle in Newton’s method to com- 
pute numerical solutions of the nonlinear equations. 
The zeroth approximations for the postbuckling pres- 
sure-deflection curves are compared with the con- 
verged solutions from Newton’s method and with simi- 
lar results reported in the literature. 
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The formulation is described of a 3-D penalty element 
that uses the bulk stress at each node as a degree of 
freedom, in addition to the usual u, v, and w displace- 
ments. The penalty function method is used to define a 
modified energy functional that is constrained by the 
equation for bulk stress, and a solution is obtained by 
specifying stationarity of this modified functional. Edge 
cracked and center cracked panels are modelled in 
order to investigate the practical implementation of the 
penalty element formulation and to compare the re- 
Sults with those obtained using standard methods. 
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A partial differential equation model of a cantilevered 
beam with a tip mass at its free end is used to study 
damping in a composite. Four separate damping 
mechanisms consisting of air damping, strain rate 
damping, spatial hysteresis and time hysteresis are 
considered experimentally. Dynamic tests were per- 
formed to produce time histories. The time history data 
is then used along with an approximate model to form 
a sequence of least squares problems. The solution of 
the least squares — yields the estimated damp- 
ing coefficients. The resulting experimentally deter- 
mined analytical model is compared with the time his- 
tories via numerical simulation of the dynamic re- 
sponse. The procedure suggested here is compared 
with a standard modal damping ratio model commonly 
used in experimental modal analysis. 


General 
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A quantum mechanical theory is developed to treat the 
interaction of a multilevel atom with cavity fields of ar- 
bitrary detunings. The Hilbert space spanned by the 
energy eigenvectors is divided into subspaces speci- 
fied by eigenvalues of the total excitation number, 
which is a constant of motion. Since the total Hamilton- 
ian does not connect states in different subspaces, it 
can be diagonalized in each subspace independently. 
The time evolutions of the level occupation probabil- 
ities and the mean photon number are investigated nu- 
merically, and their variations with the atomic level 
number and the initial photon number are discussed. 
Their relation with the field squeezing is also dis- 





cussed. Keywords: Cavity fields; Level number; Quan- 


tum collapse; Field squeezing; Reprints. (JHD) 
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A method is explored for solving the nonlocal linear 
Boltzmann equation by taking velocity moments while 
retaining the kinetic energy as an independent vari- 
able. The six-dimensional Boltzmann equation is re- 
duced to a set of four-dimensional equations that for- 
mally resemble fluid equations. A numerical code is im- 
plemented for — these equations. A number of 
schemes were tried for closing the hierarchy of 
moment equations. The validity and accuracy of the 
method has been tested by running a number of test 
problems for which exact solutions of the Boltzmann 
equation are available. These test problems all involve 
one-dimensional collision-free, free-streaming, which 
is trivial from the viewpoint of the Boltzmann equation, 
but which poses a severe test to the model, whose 
—, improved by the smoothing effects of colli- 
sions. tisfactory closure methods may have to 
become increasingly elaborate as more complicated 
situations are considered, and thus it is still not clear 
whether the method will be practical in treating real ap- 
plications. Keywords: Boltzmann equation; Secondary 
electrons. (JHD) 
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This report presents theoretical results on the stability 
and scaling of compact electron accelerators using 
continuous strong focusing in the form of stellarator 
windings. The work attempted to address in some con- 
siderable detail every major physics issue which would 
affect the design of accelerators using stellarator 
fields. These issues divide into two categories: beam 
equilibria and matching and beam stability; Beam equi- 
libria are states in which focusing and defocusing 
forces are in balance. Collections of non-interacting 
single particles, launched with a distribution of initial 
conditions, are defocused by the finite beam emittance 
and focused by external fields. For strong focusing 
systems there typically exist regions of parameter 
space in which particle orbits are stable, separated by 
so-called stopbands, in which the motion is unstable. 
For non-interacting particles, every collection of initial 
conditions, are defocused by the finite beam emittance 
and focused by external fields. For strong focusing 
systems there typically exist regions of parameter 
space in which particle orbits are stable, separated by 
so-called stopbands, in which the motion is unstable. 
For non-interacting particles, every collection of initial 
conditions in a stable system represents an equilibri- 
um. Once space charge forces are considered, the sit- 
uation becomes more complex; only in the simple case 
of a uniform elliptical beam can equilibria be construct- 
ed analytically. (JES) 
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We discuss advantages and disadvantages of three 
equivalent lattice actions proposed before for anoma- 
lous chiral gauge theories. Applications to the chiral 
Schwinger model and the four dimensional chiral QED 
are presented. 12 refs. 
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A proposed recoil mass spectrometer of high rigidity, 
large solid angle acceptance, and good mass resolu- 
tion for use with the HHIRF accelerators at ORNL is 
described. 5 refs., 3 figs., 1 tab. 
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It is apparent that the ever increasing rates and radi- 
ation levels found in high-energy physics are excluding 
more and more instrumental techniques. Those tech- 
niques that are remaining are often pushed to their the- 
oretical limits. This situation reaches an extreme at the 
proposed luminosity of the SSC. Also, it is fair to say 
that at the SSC, after the accelerator itself, calorimetry 
will be the next most important physics tool. Therefore, 
we should be ever alert to new calorimetry techniques 
which may operate in this demanding environment. 
The material lead fluoride, PbF2, has a real potential of 
yielding a very compact, high-resolution electromag- 
netic calorimeter that is both fast and radiation hard. 
PbF2 is not a scintillator but a Cherenkov radiator like 
lead glass, but with a radiation length even harder 
shorter than of BGO. This memo discusses this prop- 
erty as well as comparison PbF2 to other scintillating 
materials. 2 refs., 14 figs., 1 tab. 
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The CAMEX664 is a 64 channel full custom CMOS chip 
designed specifically for the readout of silicon strip de- 
tectors. CAMEX which stands for CMOS Multichannel 
— MultipiEXer for Silicon Strip Detectors was de- 
sig by members of the Franhofer Institute for 
Microelectronic Circuits and Systems and the Max 
Planck Institute for Physics and Astrophysics. Each 
CAMEX channel has a switched capacitor charge sen- 
sitive amplifier with 4 sampling capacitors and a multi- 
plexing scheme for reading out each of the channels 
on an analog bus. The device uses multiple sampling 
capacitors to filter and reduce input noise. Filtering is 
controlled through sampling techniques using external 
clocks. The device operates in a double correlated 
sampling mode and therefore cannot separate detec- 
tor leakage current from a charge input. Normal oper- 
ation of this device is similar to all other silicon readout 
chips designed and built thus far in that there is a data 
acquisition cycle during which charge is simultaneous- 
ly accepted on all channels for a short period of time 
from a detector array, followed by a readout = 
where that charge or hit information is read out. This 
device works especially well for colliding beam experi- 
ments where the time of charge arrival is accurately 
known. However it can be used in fixed target or asyn- 
chronous mode where the time of charge arrival is not 
well known. In the asynchronous mode it 's that 
gain is somewhat dependent on the time interval re- 
quired to decide whether or not to accept charge input 
information and thus the maximum signal to noise per- 
formance found with the synchronous mode may not 
pod achieved in the asynchronous mode. 18 figs., 5 
tabs. 
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The bunch length is measured by detecting two revolu- 
tion frequency harmonics of the beam and taking the 
ratio of their amplitudes. Two het receivers 
have been made to direct them, one at 53MHz and the 
other at 159MHz. These signals are picked-up by a 
stripline detector. An analog circuit provides a signal 
proportional to the bunch length. The monitor meas- 
ures variation of the bunch length as a function of time 
in the Main Ring. The measured signal, which some- 
times shows that the bunches are tumbling in phase 
space, can be damped by feedback to the RF ampli- 
tude modulator. 9 refs., 12 figs., 1 tab. 
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| review the lattice formulation of gauge theories and 
the use of numerical methods to investigate nonpertur- 
bative phenomena. These methods are directly appli- 
cable to studying hadronic matter at high tempera- 
tures. Considerable recent progress has been made in 
numerical algorithms for including dynamical fermions 
in such calculations. Dealing with a nonvanishing 
baryon density adds new unsolved challenges. 33 refs. 
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In these lectures, my aim is to present a status report 
on the standard model and some key tests of 
electroweak unification. Within that context, | also dis- 
cuss how and where hints of new physics may emerge. 
To accomplish those goals, | have organized my pres- 
entation as follows. | survey the standard model pa- 
rameters with particular emphasis on the gauge cou- 
pling constants and vector boson masses. Examples 
of new physics appendages are also commented on. 
In addition, | have included an appendix on dimension- 
al regularization and a simple example which employs 
that technique. | focus on weak charged current phe- 
nomenology. Precision tests of the standard model are 
described and up-to-date values for the Cabibbo-Ko- 
bayashi-Maskawa (CKM) mixing matrix parameters are 
presented. Constraints implied by those tests for a 4th 
generation, extra Z’ bosons, and compositeness are 
discussed. An overview of the physics of tau decays is 
also included. | discuss weak neutral current phenom- 
enology and the extraction of sin(sup 2)(theta)W from 
experiment. The results presented there are based on 
a global analysis of all existing data. | have chosen to 
concentrate that discussion on radiative corrections, 
the effect of a heavy t uark mass, implications for 
grand unified theories (GUTS), extra Cm bosons, 
and atomic parity violation. The potential for further ex- 
perimental progress is also commented on. Finally, | 
depart from the narrowest version of the standard 
model and discuss effects of neutrino masses, mix- 
ings, and electromagnetic moments. 32 refs., 3 figs., 5 
iS 
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The Phase I! program was established in order to pro- 
vide additional space for experiments, and also stag- 
ing and equipment storage areas. It also provides addi- 
tional office space and new types of advanced instru- 
mentation for users. This document will deal with the 
new Safety issues a this extensive expan- 
sion program, and should be used as a lement to 
BNL Re No. 51584 “National Synchrotron Light 
Source Safety Analysis Report,” July 1982 (hereafter 
referred to as the Phase | SAR). The initial NSLS facili- 
ty is described in the Phase | SAR. It comprises two 
electron storage rings, an injection system common to 
both, experimental beam lines and equipment, and 
office and support areas, all of which are housed in a 
74,000 sq. ft. building. The X-ray Ring provides for 28 
primary beam ports and the VUV Ring, 16. Each port is 
capable of division into 2 or 3 separate beam lines. All 
ports receive their synchrotron light from conventional 
bending magnet sources, the magnets being part of 
the storage ring lattice. 4 refs. 
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This present study constitutes the first attempt to in- 
clude, in a particle-in-cell code, the effects of radiation 
losses, photon production and transport, and charged- 
particle production by photons scattering in an intense 
background magnetic field. We discuss the physics 
and numerical issues that had to be addressed in in- 
cluding these effects in the ISIS code. Then we 
present a test simulation of the propagation of a pulse 
of high-energy photons across an intense magnetic 
field using this modified version of ISIS. This simulation 
demonstrates dissipation of the photon pulse with 
charged-particle production, emission of secondary 
synchrotron and curvature photons and the concomi- 
tant momentum dissipation of the charged particles, 
= subsequent production of lower-energy pairs. 5 
refs. 
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The failure of the single phase bellows and magnet 
test stand a. quench testing of SSC dipole — 
DD0011 has led to much lation about the inher- 
ent stability of operatin: magnets. This note ad- 
dresses the problem of instabilities resulting from both 
translational and angular misalignment between pipes 
connected by bellows in the general sense with 
respect to the SSC single phase system specifically. 
Note that none of the instabilities referenced here 
result from bellows ‘squirm’. Inelastic bellows failure is 
not within the scope of this work. The failure mode ref- 
erenced here is an elastic instability. 3 refs., 7 figs. 
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In order to raise the threshold beam current of instabil- 
ities in the fixed target run, it is required to increase the 
longitudinal emittance, and hence the bunch length. 
The bunch spreader used a noise generator through a 
sharp-cut ban pass filter (BPF) instead of a coherent 
signal. In that filter, the pass band frequency was near 
twice the synchrotron frequency 2f(sub s). The band- 
width of the filter was fixed between 350Hz and 600Hz, 
though twice the synchrotron frequency changed from 
500Hz to 300Hz after transition in Main Ring. The 
noise through the filter is applied to an RF amplitude 
modulator. In the Tevatron, where the synchrotron fre- 
quency f(sub s) varies from 120Hz to 40Hz during ac- 
celeration, the noise is applied to a phase shifter at the 
frequency of f(sub s). So, we need a tunable filter 
which tracks 2f(sub s) in the Main Ring and f(sub s) in 
the Tevatron. This note describes details of improved 
bunch spreader modules using a tunable filter used in 
both the Main Ring and the Tevatron. A brief descrip- 
tion about this module along with a beam test done in 
the Main Ring is shown. 3 refs., 6 figs. 
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This report discusses: n + (40)Ar reactions; Neutron 
transmission measurement of n + (86)Kr; state de- 
pendence of the optical potential (189)Os and the s- 
process of stellar nucleosynthesis; and 
{i SF) 23,124,124,126)Te + n reactions. 4 refs., 9 figs. 
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In this thesis, we present the experimental tuning pro- 
cedures developed for the Arcs and for the Final 
Focus Section of the Stanford Linear Collider (SLC). 
Such tuning is necessary to maximize the luminosity, 
by minimizing the beam size at the interaction point, 
and to reduce backgrounds in the experiment. In the 
final Focus Section, the correction strategy must result 
from the principles of the optical design, which is 
based on cancellations between second order aberra- 
tions, and on the ability to measure micrometer-size 
beams typical of the SLC. In the Arcs, the corrections 
were designed after the initial commissioning, to make 
the system more error-tolerant, through a modification 
in the optical design, and to enable adjustments of the 
beam phase-space at the injection to the Final Focus 
System, through a harmonic perturbation technique in- 
spired from circular accelerators. Although the overall 
optimization of the SLC is not entirely finished, an 
almost optimal set-up has been achieved for the optics 
of the Arcs and of the Final Focus Section. Beams with 
transverse sizes close to the nominal ones, of a few 
micrometers, have been obtained at the interaction 
point. We present and discuss our results and the opti- 
= — to the present performance. 24 refs., 25 figs., 
tabs. 
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To achieve maximum luminosity at the SLC, both the 
electron and positron beams must reach their mini- 
mum transverse size within 1 mm of the longitudinal 
location where the two bunches collide. This paper de- 
scribes an automated procedure for positioning the 
focal point of each beam at this collision plant. The 
technique is based on measurements of the beam size 
utilizing either secondary emission or bremsstrahlung 
signals from carbon fibers a few micrometers in diame- 
ter. We have achieved simultaneous and reproducible 
measurements of the angular speed (approximately 
200 (mu)rad) and the optimum beam spot size (ap- 
proximately 2 (mu)m), which when combined yield 
measurements of the beam emittance consistent with 
those obtained using conventional profile monitor 
techniques. 8 refs., 5 figs., 1 tab. 
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The next generation of linear colliders will require 
alignment accuracies and stabilities of component 
placement at least one, perhaps two, orders of magni- 
tude better than can be achieved by the conventional 
methods and procedures in practice today. The magni- 
tudes of these component-placement tolerances for 
current designs of various linear collider subsystems 
are tabulated. In the micrometer range, long-term 
ground motion is sufficiently rapid that on-line refer- 
ence and mechanical correction systems are called 
for. Some recent experiences with the upgraded SLAC 
laser alignment systems and examples of some con- 
ceivable solutions for the future are described. The so 
called “girder” problem is discussed in the light of am- 
bient and vibratory disturbances. The importance of 
the quality of the underlying geology is stressed. The 
necessity and limitations of public-beam-derived 
placement information are mentioned. 40 refs., 4 figs., 
1 tab. 
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Future linear colliders have a need for high power, high 
frequency, and short-pulse radio frequency sources. 
The proposed “cluster klystron” should give over 1 
GW of 12 GHz radio frequency power, can employ 
direct current or a long high-voltage pulse, but can be 
gated to give pulses down to a few tens of nanose- 
conds. The device consists of 42 parallel 100 A chan- 
nels. Each channel is fed from an individual magne- 
tron-type gun employing a common 50 kV mod-anode. 
The beams are accelerated to 400 kV in common dc 
accelerating gaps and fed into the 42 separate klys- 
tron channels. Focusing of all channels is achieved by 
a single overall 4 kG magnetic field. Simulations of ex- 





poe performance suggest that the efficiency could 
above 70%. 10 refs., 6 figs., 5 tabs. 
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Important relations between basic parameters of a 
high-luminosity collider are discussed. As the result, it 
is shown that the maximum bunch spacing is limited by 
the beam current to clear the threshold of the bunch 
lengthening. In order to solve the short bunch spacing, 
the crab-crossing scheme is applied to the design of a 
ring with 2.2 GeV, 2 times 10 sup (33)/sq cm/s lumi- 
nosity. 8 refs., 5 figs. 
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It is shown that, for D(sup 0)(bar D)(sup 0) mixing of 
order approximately 1%, it may be possible to observe 
in a Tau-Charm Factory a CP violation effect in the 
D(sup 0)(bar D)(sup 0) system via a CP asymmetry. 
The method used is to tag one D by its semi-leptonic 
decay and to look for decays of the other D into CP 
eigenstates. It is estimated that within 1 year of running 
at the designed luminosity of L = 10 sup (33)/sq cm/ 
sec, approximately 6600 such events can be collected. 
8 refs., 8 figs., 1 tab. 
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Although short lengths of S-band standing-wave, disk- 
loaded waveguide have been successfully RF-proc- 
essed to accelerating gradients equivalent to about 
175 MeV/m in a traveling-wave structure, the 20 MeV/ 
m gradient of the SLC 50 GeV linac has been the high- 
est gradient S-band accelerator in operation. However, 
the 1.5 m traveling-wave constant impedance capture 
section for the SLC positron source, operating with a 
dedicated 60 MW klystron, is now routinely accelerat- 
ing single-bunch beams of more than 7 times 10({sup 
10) e(sup +)/pulse at rates of up to 60 Hz with an 
ro gradient section are described. 11 refs., 1 
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Positrons collected at the SLC positron source are 
transported over a 2-km path at 220 MeV to be rein- 
jected into the linac for acceleration to 1.2 GeV, the 
energy of the emittance damping ring. Since the posi- 
tron bunch length is a -.. fraction of a cycle of 
the linac-accelerating RF, the energy spread at 1.2 
GeV is considerably larger than the acceptance of the 
linac-to-ring (LTR) transport system. Making use of the 
large pathlength difference at the beginning of the LTR 
due to this energy spread, a standard SLAC 3-m accel- 
erating section has been installed in the LTR to match 
the longitudinal phase space of the positron beam to 
the acceptance of the men a ring. The design of the 
matching system is descri and a comparison of 
operating results within simulations is presented. 5 
refs., 4 figs., 1 tab. 
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In 1980 the multilevel multichannel R-matrix code 
SAMMY was released for use in analysis of neutron 
data at the Oak Ridge Electron Linear Accelerator. 
Since that time, SAMMY has undergone significant 
modifications: user-friendly options have been incor- 
porated to streamline common operations and to pro- 
tect a run from common user errors; the Reich-Moore 
formalism has been extended to include an optional 
logarithmic parameterization of the external R-matrix, 
for which any or all parameters may be varied; the abili- 
ty to vary sample thickness, effective temperature, 
matching radius, and/or resolution-broadening param- 
eters has been incorporated; to avoid loss of informa- 
tion (i.e., computer round-off errors) between runs, the 
“covariance file” now includes precise values for all 
variables; and unused but correlated variables may be 
included in the analysis. Because of these and earlier 
changes, the 1980 SAMMY manual is now hopelessly 
obsolete. This report is intended to be complete docu- 
mentation for the current version of SAMMY. Its publi- 
cation in looseleaf form will permit updates to the 
manual to be made concurrently with updates to the 
code itself, thus eliminating most of the time lag be- 
tween update and documentation. 28 refs., 54 tabs. 
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In recent work, a method has been developed to cal- 
culate the longitudinal impedance for an azimuthally 
symmetric obstacle in a beam pipe of circular cross 
section. The method has been applied to a small ob- 
stacle, to an obstacle of general shape at high fre- 
quency, and to several obstacles, including a periodic 
structure at high frequency. Coupling impedances are 
difficult to measure directly. Instead, the reflection and 
transmission coefficients for a pulse carried through 
the obstacle on a thin coaxial wire are measured and 
the results approximate the longitudinal coupling im- 
pedance. In the present paper, an analysis is carried 
out including the coaxial wire and new boundary condi- 
tions for the fields at the surface of the wire. We then 
estimate the validity of the coaxial wire measurement 
for a variety of frequencies and geometries. Finally, 
several numerical calculations are carried out for both 
the beam and the wire pulse. The results confirm the 
predictions of the analysis. 7 refs., 3 figs. 
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We have measured differential (p,xn) cross sections, 
d(sup ae pate name n), from thin _— 
_ t es ff 7. B(deg 130 n* 
gets at angles o ree), 30( ee), 60( ), 
and 150(degree) for the 286 MOV proton cee) 
ment of elemental beryllium, carbon, aluminum, and 
iron. Additional cross-section measurements are re- 
ported for oxygen, lead, and (238)U. We used time-of- 
flight techniques io identify and discriminate against 
backgrounds and to determine the neutron 7 
spectrum. Comparison of the experimental data wi 
intranuclear-cascade evaporation-model calculations 
using the code HETC showed discrepancies in the dif- 
ferential cross sections by as much as a factor of 7, 
— at 7. S(degree) = 150(degree), and much 
ler agreement for stopping-length targets 
where transport presumably dominates production ef- 
fects in the calculations. 15 refs., 16 figs., 4 5 
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Investigations currently carried out by the UCLA Parti- 
cle Physics Research Group can be arranged into four 
programs: Pion-Nucleon Scattering; Tests of Charge 
Symmetry and Isospin Invariance; Light Nuclei (Strong 
Form Factors of (3)H, (3)He, (4)He; Detailed Balance 
in pd (r reversible) gamma (3)H; Interaction Dynamics); 
and Search for the Rare Decay Mu(-+) yields ok + 
gamma (MEGA). The general considerations which led 

to the choice of physics problems investigated by our 
group are given in the next section. We also outline the 
scope of the research being done which includes over 
a dozen experiments. The main body of this report de- 
tails the research carried out in the past year, the 
status of various experiments, and new projects. 
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In recently publicized cold fusion experiments at the 
—s of Utah, generation of excess heat was re- 
ported. To investigate mechanisms that may contrib- 
ute to energy flows in electrolysis cells, a series of ex- 
periments was performed at the Idaho National Engi- 
ay gene | (INEL). Ordinary water H2O, heavy 
water D20, and mixture of the two were used in the 
INEL experiments. Cathodes used include a 51-(mu)m 
Pd foil and 1-mm diameter extruded wire Pd rods in 
two configurations. Energy balances in these experi- 
ments revealed that some of the required voltage to 
sustain a given current is due to irreversibilities associ- 
ated with cell operation. Particularly significant are 
electrolyte resistance and activation energy polariza- 
tion effects. Energy balances in the INEL experiments 
showed there was no significant net grain or net loss of 
energy. Cell overpotential curves were fit well with a 
Tafel equation, with parameters dependent on elec- 

trode configuration, electrolyte composition, and tem- 
perature. Water evaporation and interactions of hydro- 
gen isotopes with the Pd cathode were evaluated and 
found not to be significant to energy balances. No ion- 
izing radiation, tritium production, or other evidence of 
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fusion reactions was seen in the INEL experiments. 4 
refs., 6 figs., 2 tabs. 


786 
6269016284/GAR PC A02/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 
pao ew symmetry breaking in 4-dimensional 


string. 
J. Maharana. Jul 89, 7p FNAL/C-89/164-T, CONF- 
8907129-1 
Contract ACO02-76CH03000 : 
NATO advanced research workshop on physics and 
Serod tyre Lake oe ~ (USA), ~ Jul yok Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are ilegible’ in microfiche 


products. 


The evolution of a 4-dimensional heterotic string is 
considered in the background of its massless excita- 
tions such as graviton, antisymmetric tensor, gauge 
fields and scalar bosons. The compactified bosonic 
coordinates are fermionized. The world-sheet super- 
symmeiry requirement enforces Thirring-like four fer- 
mion coupling to the background scalar fields. The 
non-abelian gauge symmetry is exhibited through the 
Ward identities of the S-matrix elements. The sponta- 
neous symmetry breaking mechanism is exhibited 
through the broken Ward identities. An effective 4-di- 
mensional action is constructed and the consequence 
of spontaneous symmetry breaking is envisaged for 
the effective action. 19 refs. 


006,787 

DE69016336/GAR PC A02/MF A01 
Rochester Univ., NY. Dept. of Physics and Astronomy. 
Comparison of quark and gluon jets produced in 
jet sts ret) annihilation events. 

A. Bodek. 8 Aug 89, 9p DOE/ER/13065-587, CONF- 
8906199-1 

Contract AC02-76ER13065 

International conference on physics in collision (9th), 
Jerusalem (israel), 19-21 Jun 1989. Sponsored by De- 


——- of E , Washington, DC. 
ortions of Sie document are illegible in microfiche 
products. 


Three-jet events 1 agers in e(+)e(-) annihilations 
are used to ide comparisons between quark and 
gluon jets. Differences between quark-induced and 
gluon-induced jets are observed. Quark jets tend to 
have a more tightly collimated structure than gluon 
jets, which is reflected in the concentration of a larger 
fraction of the energy near the jet axis. These 
properties can used to enhance signals for new 
particles produced in e(+)e(-) and hadron colliders, 
and discriminate against QCD backgrounds from gluon 
jets. 11 refs., 4 figs. 


006,788 

DE89016338/GAR PC A03/MF A01 

Lawrence yo CA. 

magn oh oe ten np — 
multiple binary of an ex nucleus. 

ame and R. G. Stokstad May 89, 20p LBL- 

Contract AC03-76SF00098 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


BRANDEX is a statistical calculation based on aver- 
ages of physical distributions that will predict cross 
sections for particle coincidence channels resulting 
from the breakup of an excited nucleus through a se- 
quential binary process. With minor modification, it can 
make predictions for an arbitrary nucleus, integrating 
over an arbitrary weighted range of excitation. An ex- 
ample is given for (16)O breakup a ee experimen- 
fon obtained excitation energy distribution. 4 refs., 6 


006,789 

DE69016409/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Neutrino physics: Summary talk. 

W. J. Marciano. Apr 89, 40p BNL-42957, CONF- 
8809223-8 

Contract AC02-76CH00016 

Workshop on new directions in neutrino physics, Bata- 
via, IL (USA), 14-16 Sep 1988. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


This paper is organized as follows: First, | describe the 
state of neutrino phenomenology. Emphasis is placed 
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on sin(sup 2) theta (sub W), its present status and 
future prospects. In addition, some signatures of “new 

hysics” are described. Then, kaon physics at Fermi- 
jab is briefly discussed. | concentrate on the interesting 
rare decay K(sub L) yields pi {sup O)e(+)e(-) which 
may be a clean probe direct CP violation. Neutrino 
mass, mixing, and electromagnetic moments are sur- 
veyed. There, | describe the present state and future 
direction of accelerator based experiments. Finally, | 
conclude with an outlook on the future. Throughout 
this summary, | have drawn from and incorporated 
ideas discussed by other speakers at this workshop. 
However, | have tried to combine their ideas with my 
own pel tive on neutrino physics and where it is 
headed. 49 refs., 3 figs., 4 tabs. 


006,790 

DE69016500/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 

New streak tube design with a high signal to noise 
ratio and fast time response. 

M. W. Bowers. 11 Jul 89, 5p UCRL-100366, CONF- 
890836-9 

Contract W-7405-ENG-48 

SPIE annual international technical symposium on op- 
tical and optoelectronic applied science and engineer- 
ing (33rd), San Diego, CA (USA), 6-11 Aug 1989. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


A new streak tube is in the preliminary design and 
review phase. Modeled after the newly designed mi- 
crochannel-plate (MCP)-based x-ray-framing camera 
at the Lawrence Livermore National Laboratory 
(LLNL), this streak tube incorporates an MCP at the 
light input to amplify the signal before noise is intro- 
duced into the system. The signal-to-noise ratio of the 
streak tube is directly dependent on the gain setting of 
the MCP and can thus be greater than 1000:1. Tempo- 
ral resolution will be about 30 ps, and the dynamic 
range should be greater than 500:1. Another tube of 
the same design, but employing a photocathode in- 
stead of the photocathode/MCP combination, has 
been studied briefly. With some minor modifications, it 
should be possible to achieve a dynamic range of 
about 20 with this version of the design, and to reduce 
the magnification to about 1 and improve the time re- 
sponse to 150 fs. 4 refs., 5 figs. 


006,791 

DE89016850/GAR 

Oak Ridge National Lab., TN. 
Low-energy heavy-ion reactions: Some recent de- 
velopments. 

G. R. Satchler. 1989, 20p CONF-890826-1 

Contract AC05-840R21400 

International nuclear physics conference, Sao Paulo 
(Brazil), 20-26 Aug 1989. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


We address three areas: behavior of the optical model 
at low energies and associated phenomena, fusion at 
near- and sub-barrier energies; where does fusion 
occur., and recent examples of explicit coupled-chan- 
nels effects at low energies. 74 refs., 18 figs. 
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006,792 
N89-30022/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Auger Electron Intensity Variations in Oxygen-Ex- 
er ae Grain Polycrystalline Silver. 

. S. Lee, R. A. Outlaw, G. B. Hoflund, and M. R. 
Davidson. 1989, 18p NAS 1.60:2930, L-16579, 
NASA-TP-2930 


Auger electron spectroscopic studies of the grains in 
oxygen-charged polycrystalline silver show significant 
intensity variations as a function of crystallographic ori- 
entation. These intensity variations were observed b 
studies of the Auger images and line scans of the dif- 
ferent grains (randomly selected) for each silver transi- 
tion energy. The results can be attributed to the diffrac- 
tion of the ejected Auger electrons and interpreted by 
corresponding changes in the electron mean-free path 
for inelastic scattering and by oxygen atom accumula- 
tion in the subsurface. The subsurface (second layer) 
octahedral sites increased in size because of surface 
relaxation and serve as a stable reservoir for the dis- 
solved oxygen. 


006,793 
PAT-APPL-7-358 027/GAR PC A03/MF A01 


National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

Apparatus and Method for Characterizing the 
Transmission Efficiency of a Mass Spectrometer. 
Patent Application. 

S. Srivasytava. Filed 26 May 89, 19p N89-28794/0, 
NASA-CASE-NPO-16989-1-CU 

Contract NAS7-918 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An electron/ion coincidence technique is employed to 
characterize the absolute mass dependent transmis- 
sion efficiency of mass spectrometers. The technique 
is not dependent upon the partial pressure of the 
sample beam or the ionization cross sections of cali- 
brant gases. 
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PATENT-4 818 868 Not available NTIS 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

Trochoidal Analysis of Scattered Electrons in a 
Merged Electron-ion Beam Geometry. 

Patent. 

A. Chutjian. Filed 11 Feb 88, patented 4 Apr 89, 10p 
N89-29169/4, PAT-APPL-7-154 713 

Contract NAS7-918 

pera). Feb. 1988 Supersedes N88-25281 (26 - 18, p 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


The method and apparatus of this invention provides a 
plurality of measurements indicative of the absolute 
cross section for excitation of an ion beam. The ion 
beam is merged for excitation by specific energies of 
electrons in an electron beam. Both beams are 
merged in an evacuated enclosure having a longitudi- 
nal magnetic field and a crossed uniform electric field. 
The ions and electrons interact over a known merged 
longitudinal length in a merged beam area. After colli- 
sion, the electron and ion beams are demerged. For- 
ward and backward-scattered electrons are collected 
and position-detected by a pair of microchannel plate 
arrays located at opposite ends of said longitudinal 
beam-merging area. A series of electron and ion pri- 
mary current measurements are taken at ful! ion and 
electron beam strength. Measurements are also taken 
at greatly reduced beam strength to obtain a beam 
overlap profile. 


006,795 


PB90-115247/GAR PC A04/MF A01 
National Science Foundation, Washington, DC. Div. of 
Materials Research. 

Report of NSF (National Science Foundation) 
Panel on Large Magnetic Fields. 

Final rept. 

Jul 88, 63p 


The contents include: Contributions of large magnetic 
fields to condensed matter science: high temperature 
superconductors, heavy fermion compounds, neutral 
quantum fluids and solids, semiconductors, diluted 
magnetic semiconductors, artificially structured lower- 
dimensional materials, one dimensional conductors, 
phase transitions, magnetism; Contributions of large 
magnetic fields to other sciences: nuclear magnetic 
resonance, atomic and molecular physics, plasma 
physics, complex fluids, biophysics and biosciences, 
magnetochemistry; Contributions of large magnetic 
fields to technology and engineering: superconducti- 
vity, metallic superlattices, polymer science, magnetic 
resonance and imaging, magnetic materials, materials 
processing, separations and beneficiation; High field 
facilities and the production of large magnetic fields: 
facilities, water-cooled magnets, materials for high 
field magnets, superconducting magnets, hybrid mag- 
nets, quasi-static fields, magnets for nuclear magnetic 
resonance, millisecond pulsed fields, nonstationary 
pulsed fields, operation of pulsed field facilities, power 
supplies for DC water-cooled magnets. 


006,796 


PB90-117581 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Quantum Metrology Div. 





Marked Differences in the 3p Photoabsorption be- 
tween the Cr and Mn(1+) Isoelectronic Pair: Rea- 


sons for the Unique Structure Observed in Cr. 


. Cooper, C. W. Clark, C. L. Cromer, T. B. 
Lucatorto, and B. F. Sonnta: he 1989, 4p 
Contract AFOSR-ISSA-87. 
Sponsored by Air Force Office of Scientific Research, 
Bolling AFB, 
Pub. in Physical Review A 39, n11 p6074-6077, 1 Jun 
89. 


Chromium is the only member of the adhe peseee tar 
elements with a well-developed Rydber sg Po structure ap- 
pee in its 3p-absorption high-reso- 

lution measurements of Mn, Mn(1 *) ‘and Cr have re- 
vealed weak Rydberg structure in Mn(1+) and an 
analysis of the data s! that the anomalous Cr 3p 
absorption spectra is due to a unique relationship be- 
tween its = and not to the previously sup- 
posed fact that Cr has an unpaired 4s electron. 


006,797 : 

PB90-123720 Not available NTIS 

National Inst. of Standards and Technology (NML), 

Boulder, CO. Quantum Physics Div. 

Approximate Formulation of Redistribution in the 

Ly > Ly(beta), H(alpha) System. 

Final rept. 

J. r, R. J. Ballagh, and |. Hubeny. 1989, 17p 

Grant NSF-PHY86-04504 

—— by National Science Foundation, Washing- 

ton, DC. 

~~ 4 the Astrophysical Jnl. 344, n2 p949-965, 15 
p 8 


Simple ee formulae are given for the coupled 
redistribution of fe: ype Ly(beta, and H(alpha), by 
using well-defined approximations to an essentially 
exact formulation. These formulae incorporate all the 
essential physics including Raman scattering, lower 
state radiative decay, and correlated terms represent- 
ing emission during a collision which must be retained 
in order that the emission coefficients are properly be- 
haved in the line ony > Approximate expressions for 
the appropriate line broadening parameters are col- 
lected. Finally, practical expressions for the source 
functions are given. These are formulated through 
newly introduced non-impact redistribution functions, 
which are shown to be reasonably approximated by 
existing (ordinary and generalized) redistribution func- 
tions. 


006,798 

PB90-123738 Not available NTIS 
National Inst. of Standards and Mie gaa (IMSE), 
Gaithersburg, MD. Reactor Radiation Div. 

Neutron Scattering and lts Effect on Reaction 
Rates in Neutron Absorption Experiments. 

Final rept. 

J. R. D. Copley, and C. A. Stone. 1989, 12p 

Pub. in Nuclear Instruments and Methods in Physics 
Research A281, p593-604 1989. 


In general there is a systematic error in the results of 
any in-beam neutron absorption experiment because 
of neutron scattering in the sample. The error is | t 
when scattering predominates over absorption, n 
the transmission of the sample is small, and when the 
lateral dimensions of the sample are large compared 
with its thickness. The ratio of the reaction rate in the 
sample to the rate calculated ignoring both scattering 
and self-shielding due to absorption may be signifi- 
cantly less than or greater than unity, depending on 
the scattering properties of the sample and its size and 
shape. The conclusions are derived from Monte Carlo 
calculations based on a very general expression for 
the rate of a neutron absorption reaction in a sample 
which scatters and absorbs neutrons. The expression 
for the reaction rate, written as a sum over orders of 
scattering within the sample, was obtained using the 
technique adopted by V.F. Sears in his study of multi- 
ple scattering effects in neutron scattering experi- 
ments. The authors’ calculations were performed for 
slab samples placed in a narrow, monoenergetic, mon- 
odirectional neutron beam. The assumed scattering 
cross section was isotropic and also static, meaning 
that no change in neutron energy was permitted to 
occur within the sample. The work has potentially im- 
portant implications in various areas of neutron re- 
search including activation analysis and radiography. 


006,799 

PB90-123746 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Radiometric Physics Div. 


Neonlike Ar and Ci 3p-3s Emission from a theta- 
Plasma. 


Pinel rept. 

R. C. Elton, R. U. Datla, J. R. Roberts, and A. K. 
Bhatia. 1989, 3p 

- in Physical Review A 40, n7 p4142-4144, 1 Oct 


Time-resolved extreme-ultraviolet emission from six- 
teen 3p-3s transitions, some of the type in which lasing 
has been demonstrated in heavier elements, is meas- 
ured for neonlike Ar(8+) and Cli(7 +). These observa- 
tions are made on a hydrogen theta-pinch with 
a5% Se ee ‘ourteen 3d- 
3p spectral lines are also detected. The measured in- 
tensities are compared to theoretical predictions. All 
oo lines —_ be plus or minus stm Hence, 

ere is no evidence o' Spree sare Myst ines origi- 
nating on 2p(5)3p J = 2 upper is compared to J = 
0, as observed in gain experiments. 


006,800 

PB90-123761 Not available NTIS 

Nationai Inst. of Standards and Technology (NML), 

Boulder, CO. Quantum Physics Div. 

—— Collisions of Cold Na*-Na. 

Final rept. 

A. Gallagher, and D. Pritchard. 1989, 4p 

Grant N00014-83-K-0695 

Sponsored by Office of Naval Research, Arli , VA. 

= A. Physical Review Letters 63, n9 p957-960, 28 
ug 89. 


Rates were calculated for two exothermic excited- 
state collision processes i ing sodium at ultracold 
temperatures. The authors predict that the rate for 
fine-structure changing collisions exceeds that of radi- 
ative redistribution release of enough energy to 
cause loss from current traps. A semiclassical 
treatment is used which accounts for the frequency 
dependence of absorption and spontaneous emission 
in midcollision. 


006,801 

PB90-123837 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Quantum Physics Div. 

Spectroscopy of Autolonizing States Contributing 
to Electron-impact ionization of lons. 

Final rept. 

A. Muller, G. Hofmann, K. Tinschert, E. Saizborn, 

and G. H. Dunn. 1989, 3p 

Pub. in Nuclear Instruments and Methods in Physics 
Research B40/41, p232-234 1989. 


In electron-ion crossed-beam experiments the authors 
have used a fast electron-energy scanning technique 
to detect fine details in ionization cross sections. They 
obtained data with a relative point to point uncertai 

of less than 0.1%. The electron ———— at 1 
eV (15 mA beam current) is 0.4 eV. Thus they were 
able to measure state-resolved excitation-autoioniza- 
tion contributions and to demonstrate new ionization 
mechanisms involving dielectronic capture of the pro- 
_ electron with subsequent emission of several 
electrons. 


006,802 

PB90-123845 Not available NTIS 
National Inst. of Standards and ow (NML), 
Boulder, CO. Quantum Physics Div. 
Electron-impact lonization of La(q+) 
(q=1,2,3). 

Final rept. 

A. Mueller, K. Tinschert, G. Hofmann, E. Salzborn, 
and G. H. Dunn. 1989, 15p 

Contract DE-Al05-86ER53237 


Sponsored by ey oer of Energy, Washington, DC. 
Office of Energy Research. 


> in Physical Review A 40, n7 p3584-3598, 1 Oct 


Experimental cross sections for single ionization of 
La(1+), La(2+), and La(3+) ions as well as for double 
ionization of La(1 +) and La(2+) ions and for triple ion- 
ization of La(2+) ions are presented in an electron- 
impact energy range from threshold up to 1000 eV. By 
using a fast energy-scanning technique with step 
widths of about 40 meV and an energy resolution of 
0.4 eV, fine details in the cross sections and especially 
resonant contributions could be observed. Resonant 
excitation of La(2+) at 95 eV with subsequent emis- 
sion of three e' in the authors’ inter- 
pretation to account for 30% of the total measured 
double-ionization cross section. The data are interpret- 
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ed on the basis of calculations of energy levels and 

distorted-wave calculations of direct ionization from 

various electron sub-shells and of excitation-autoioni- 

zation processes. A detailed analysis of the La(3+) 

single ionization both for eV and 5p(5)4f 
ions is present 


006,803 

PB90-123902 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, pert — Radiation Physics Div. 
Applications of e Carlo Coder Codes. 

Final rept. 

S. M. Seltzer. 1988, 26p 

Sponsored by Sepa of E , Washington, DC. 
Pub. in Monte Carlo Transport of Electrons and Pho- 
tons, Chapter 9, p221-246 1988. 


Some applications of ETRAN Monte Carlo calculations 
to radiation transport problems are described. These 
include calculations of the response of gamma-ray de- 
tectors, the shielding from the dose due to electrons 
and bremsstrahlung in space-radiation environments, 
the characteristics of bremsstrahlung beams for use in 
radiation ing, and the distortion of energy-loss 
lue to e lost in the walls of containers 
used in liquid-scintillation counting of beta emitters. 


006,804 

PB90-123910 Not available NTIS 
National Inst. of Standards and Tech (NML), 
Gaithersburg, MD. lonizing Radiation Physics Div. 
Cross Sections for Bremsstrahiung Production 


rept. 
S. M. Seltzer. 1988, 34p 
Sponsored by Department of E , Washington, DC. 
Pub. in Monte Carlo Transport of lectrons and Pho- 
tons, Chapter 4, p81-114 1988. 


The paper discusses the cross section for two proc- 
esses that are im; in electron transport caicula- 
tions: bremsstrahlung production by electrons and po- 
sitrons in the fields of atomic nuclei and orbital elec- 
trons, and electron-impact ionization of atoms and 
molecules. In the discussion of bremsstrahlung, the 
author outlines the synthesis of various theoretical re- 
sults that were involved in the development of a com- 
prehensive set of cross sections, differential in emitted 


prod ing 
electrons, illustrates the generally good agreement 
between these cross sections and the results of meas- 
urement, and indicates the differences in the corre- 
sponding positron cross sections. In the case of elec- 
tron-impact ionization, the author describes explorato- 
ty calculations of the shell-by-shell cross section, dif- 
ferential in ejected electron energy, based on a Weiz- 
sacker-Williams treatment. 


006,805 
PB90-123928 Not available NTIS 
pwr seat Inst. of Standards and Technol fon. 
i MD. lonizing Radiation Physics Div 
ETRAN Monte Carlo Methods. 
Peal vept rept. 


S. M. Seltzer. 1988, 29p 
Sponsored by int of E 
Pub. in Monte Carlo Transport of 
tons, Chapter 7, p153-181 1988. 


The paper outlines the sampling methods and the un- 
derlying cross sections used in the ETRAN Monte 
Carlo codes for coupied electron/photon transport 
calculations. The structure, capabilities, and limitations 
of current versions are briefly discussed, and some 
future improvements are indicated. 


, Washington, DC. 
lectrons and Pho- 
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PB90-123936 Not available NTIS 

National Inst. of Standards and ne (NML), 

Boulder, CO. Quantum Physics Div. 

| nore Losses from a Light-Force Atom Trap. 
inal rept. 


D. Sesko, T. Walker, C. Monroe, A. Gallagher, and C. 

Weiman. 1989, 4p 

Grant NSF-PHY86-04504 

Sponsored by National Science Foundation, Washi 

ton, DC., and Office of Naval Research, Arlington, VA. 

pons = Physical Review Letters 63, n9 p961-964, 28 
ug 89. 


The authors have studied the collisional loss rates for 
very cold cesium atoms held in a spontaneous-force 
optical trap. in contrast with previous work, it was 
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found that collisions involving excitation by the trap- 
ping light fields are the dominant loss mechanism. It 
was also found that hyperfine-changing collisions be- 
tween atoms in the ground state can be significant 
under some circumstances. 


PIERRE SES OEE 
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006,807 
N89-29371/6/GAR 

(Order as N89-29354/2/GAR, PC we 
Joint Publications Research Service, Arlington, VA. 
Gravitational Orientation of Artificial Satellites 
with Gyrodynes. Abstract Only. 
V. V. Sazonov. c18 Jan 89, 1p 
In Its Jprs Report: Science and Technology. Ussr: 
Space p 5. Trans. into English from Kosmicheskiye Iss- 
ledovaniya (Moscow, USSR), V. 26, No. 2, Mar. - Apr. 
1988 p 315-317. 


Damping devices are required to provide gravitational 
orientation of satellites with destabilizing aerodynamic 
forces. Gyroscopic damping can be successfully used 
with at least one 2 stage gyroscope, although systems 
with two such gyroscopes are more common. A 
system of gyrodynes can be used for gyroscopic 
damping by determining the required gyrodyne control 
rule. Two simple model rules are studied for control of 
the kinetic moment of a system of gyrodynes providing 
asymptotic stability of triaxial gravitational satellite ori- 
entation in order to demonstrate the possibility in prin- 
ciple of utilizing this method of damping. 


006,808 
N89-29379/9/GAR 

(Order as N89-29354/2/GAR, PC wae 4 

1 

Joint Publications Research Service, Arlington, VA. 
Phobos Mission Pian, Scientific Goals. 
M. Rebrov. c18 Jan 89, 3p 
In Its Jprs Report: Science and Technology. Ussr: 
Space p 8-10. Trans. into English from Krasnaya 
Zvezda (Moscow, USSR), 23 Apr. 1988 p 4. 


The Phobos mission is theorized. Theories are postu- 
lated concerning the origin of Mars’ Phobos and what 
relation it might have to the evolution of the Earth. 


006,809 
N89-29408/6/GAR 

(Order as N89-29354/2/GAR, PC A04/MF 

A01) 

Joint Publications Research Service, Arlington, VA. 
Methods of Eliminating Conflicts between Func- 
tioning Modes of Earth Resources Satellites when 
Compiling Operating Schedules. Abstract Only. 
G. P. Anshakov, A. V. Sollogub, and D. G. Bundov. 
c18 Jan 89, ip 
In Its Jprs Report: Science and Technology. Ussr: 
Space p 27. Trans. into =o from Issledovaniye 
Zemli iz Kosmosa (Moscow, USSR), No. 3, May - Jun 
1988 p 107-116. Original Language Document Was 
Announced in laa as A88-49432. 


Tradeoffs are presented for achieving the maximal 
performance of an earth resources satellite. Using the 
discrete maximum principle and a dynamic program- 
ming procedure, algorithms were developed which 
make it possible to assign and to schedule conflict-free 
operation modes (each of which is set for maximal effi- 
ciency) for information collection and transfer, thus en- 
suring maximal efficiency of the mission. A numerical 
example is included. 
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N89-29414/4/GAR 
(Order as N89-29413/6/GAR, PC A04/MF 
A01) 
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Atmospheric Laboratory for Applications and Sci- 
ence (ATLAS), Mission 1: Introduction. 

Oct 88, 7p 

In Its Atmospheric Laboratory for Applications and Sci- 
ence, Mission 1 7 p. 


The first nents Laboratory for Applications and 
Science (ATLAS 1) is a NASA mission with an interna- 
tional payload, with the European Space Agency pro- 
viding operational support for the European investiga- 
tions. The ATLAS 1 represents the first of a series of 
shuttle-borne payloads which are intended to study the 
composition of the middle atmosphere and its possible 
variations due to solar changes over the course of an 
11-year solar cycle. One of the ATLAS missions will 
coincide with NASA’s Upper Atmospheric Research 
Satellite (UARS) mission and will provide crucial pa- 
rameters not measured by the instrument complement 
on the satellite. A first in this evolutionary program, the 
ATLAS 1 will carry a payload of instruments originally 
flown on the Spacelab 1 and Spacelab 3 missions. The 
ATLAS mission therefore exploits the shuttle capability 
to return sophisticated instruments to the ground for 
refurbishment and updating, and the multi-mission re- 
flight of the instruments at intervals required by the sci- 
entific or In addition to the investigations specific 
to the ATLAS objectives, the first mission payload in- 
cludes others that are intended to study or use the 
near earth environment. 


006,817 

N89-29429/2/GAR PC A03/MF A01 

National Space Development Agency of Japan, Ibar- 

aki. System Engineering Dept. 

Modeling Future Space Activities. 

Is Iwata. 16 Nov 87, 12p NASDA-CP-05-10, JTN-88- 
0030 

In Japanese; English Summary. Presented at Nasda’s 

19th Technical Session, Ibaraki, Japan, 16 Nov. 1987. 


A feature of recent space development is that it is no 
longer a matter of simple project designs but calls for 
comprehensive concepts of the sort involved in the 
design of cities. A clearly defined and possible target is 
set up and the project is planned around this frame- 
work. The construction of a space station is a case in 
point. In this century it may be possible to establish a 
large-scale investigative or development effort by 
robots or human beings to explore as far away as 
Mars. These efforts would mainly be done to obtain 
natural resources. The moon, for example, could 
supply metal, ceramic and glass structural materials or 
liquid oxygen. Japan’s research and development ac- 
tivities should include the development of space facto- 
ries, lunar bases, lunar landing and taking-off vehicles, 
lunar orbital station, orbital transport vehicles, orbital 
servicing vehicles, space robots, lower earth orbit sta- 
tions (manned), manned space flights and the like. 


006,812 
N89-29444/1/GAR 

(Order as N89-29430/0/GAR, PC Se 

1 

Messerschmitt-Boelkow-Blohm G.m.b.H., Bremen 
(Germany, F.R.). ‘ 
Launch Opportunities into LEO (Low Earth Orbit) 
via Ariane Ascent into GTO (Geostationary Trans- 
fer Orbit.) 
P. Natenbruk, N. Deutscher, and J. Bitte. cMay 89, 


4p 
In Esa, First European Workshop on Flight Opportuni- 
ties for Small Payloads p 71-74. 


A concept of delivering recoverable payloads into low 
Earth orbit (LEO) is introduced. It exploits the full pay- 
load capacity of the Ariane 4 when launched into geo- 
stationary transfer orbit (GTO) using a technique of 
jumping off the ascending launch vehicle and circular- 
izing the payload into low Earth orbits prior to reaching 
the geostationary transfer orbit injection state vector. 
The optimized point determination is discussed. 


006,813 
N89-29446/6/GAR 

(Order as N89-29430/0/GAR, PC A09/MF 

A01) 

es Aerospace Establishment, Farnborough (Eng- 
jand). 
Studies of Technology Demonstration Payloads 
and Associated Scientific Experiments. 
D. G. Fearn, R. D. Gould, K. A. Ryden, and A. J. 
Sims. cMay 89, 6p 
In Esa, First Furopean Workshop on Flight Opportuni- 
ties for Small Payloads p 81-86. 


Consideration is given to how small satellites could 
perform technological research missions which could 
give new technologies a valuable test flight. Space- 
crafts of 40 and 150 kg are identified as being poten- 
tially suitable for testing certain groups of technol- 
ogies. 
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N89-29448/2/GAR 
(Order as N89-29430/0/GAR, PC “a 


European Space Research and Technology Centre, 
Noordwijk (Netherlands). 

Intermediate Flight Opportunities, Studies and 
Proposals. 

R. C. Meiner. cMay 89, 4p 

In Esa, First European Workshop on Flight Opportuni- 
ties for Small Payloads p 97-100. 


The intermediate flight opportunities (IFC) are studied. 
The main tasks include the definition of a small plat- 
form that could accommodate a variety of payloads re- 
coverable or not. The requirements include availability, 
optimization for low life cycle costs and large flexibility 
for payloads and launchers. The funds for one year of 
Columbus operations are sufficient to develop and fly 
an IFO type platform with reentry capsule 10 to 20 
times before Columbus. 


006,815 


N89-29449/0/GAR 
(Order as N89-29430/0/GAR, PC ae ~4 
01 
lia G.m.b.H., Friedrichshafen (Germany, 


Raumkurier: A Mission Opportunity for Retrievable 
Microgravity Experiments. 

M. Eyb, R. Henkel, and H. Doukas. cMay 89, 5p 

In Esa, First European Workshop on Flight Opportuni- 
ties for Small Payloads p 101-105. 


A low cost flight opportunity with Peer | capability for 
autonomous experiments is described. The carrier can 
be launched with Ariane and other transportation sys- 
tems. System and subsystem design account for low 
cost, first flight late 1991 and a mission duration of 7 
days. The payloads it can carry are significant for the 
preparation of the Columbus utilization. 


006,816 


N89-29450/8/GAR 
(Order as N89-29430/0/GAR, PC — 


) 
Maschinenfabrik Augsburg-Nuernberg A.G., Munich 
(Germany, F.R.). 
Recoverable Capsules on Ariane. 
J. Klug, and F. Koerber. cMay 89, 8p 
In Esa, First European Workshop on Flight Opportuni- 
ties for Small Payloads p 107-114. 


The possibility to set down a spacecraft for microgra- 
vity research during satellite launch missions in case of 
overcapacity on the launcher is discussed. The orbit of 
the capsule will be a low Earth orbit for a duration of 7 
to 21 days with high microgravity quality. An Apollo 
shape spacecraft was chosen for space flight experi- 
ence of this architecture and payload capacity rea- 
sons. 


006,817 


N89-29455/7/GAR 
(Order as N89-29430/0/GAR, PC — 
1 


) 
European Space Operations Centre, Darmstadt (Ger- 
many, F.R.). 
Flight Operations for Small Satellites. 
H. A. Laue. cMay 89, 6p 
In Esa, First European Workshop on Flight Opportuni- 
ties for Small Payloads p 141-146. 


The various elements of the operations ground seg- 
ment for small payloads and satellites are analyzed 
and the areas where operations requirements and 
ground segment complexity could be scaled down in 
an effort to achieve lower cost to completion are iden- 
tified. It is shown that these possibilities are dependent 
on mission type and requirements, and in turn can 
mean certain constraints on spacecraft and mission 
design. 





006,818 
N89-29460/7/GAR 
(Order as N89-29430/0/GAR, PC A09/MF 


A01) 
Arianespace, Evry (France). 
— for Flying Auxiliary Payloads on 
P. Larcher. cMay 89, 4p 
In Esa, First European Workshop on Flight Opportuni- 
ties for Small Payloads p 173-176. 


The definition of a transport policy for auxiliary pay- 
loads is — Auxiliary payloads include micro and 
mini satellites and recoverable capsules. These are 
considered in the same way as principal payloads, but 
they are required to be space qualified at both the 
technical level and the management level. 


Extraterrestial Exploration 


006,819 

N89-29354/2/GAR PC A04/MF A01 
Joint Publications Research Service, Arlington, VA. 
JPRS (Joint Publications Resea Service) 
Report: Science and Technology. USSR: Space. 
c18 Jan 89, 55p JPRS-USP-89-001 

Trans. into English from Various Russian Articles. 


No abstract available. 
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N89-29394/8/GAR 
(Order as N89-29354/2/GAR, PC en 
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Joint Publications Research Service, Arlington, VA. 
Likelihood of Contact with Extraterrestrial Tech- 
nological Civilization. Abstract Only. 

V. M. Lipunov. c18 Jan 89, 1p 

In Its Jprs Report: Science and Technology. Ussr: 
Space p 14. Trans. into English from Astronomicheskiy 
Zhurnal (Moscow, USSR) V. 65, No. 2, Mar. - Apr. 1988 
p 433-435. Original Language Document Was An- 
nounced in laa as A87-48126. 


An estimate is given of the likelihood of contact with a 
terrestrial-type technological civilization. The depend- 
ence of the number of civilizations in the Galaxy on the 
characteristic lifetime is analyzed. 


006,821 
N89-29409/4/GAR 

(Order as N89-29354/2/GAR, PC —_ 

01) 
Joint Publications Research Service, Arlington, VA. 
Justification for Manned Mars Mission, Technical 
Options for Flight. 
} A ~ a Y. Semenov, and L. Gorshkov. c18 Jan 
’ 4p 

In Its Jprs Report: Science and Technology. Ussr: 
Space p 28-31. Trans. into English from Pravda, 
(Moscow, USSR), 24 May 1988 p 3. 


Justifications are presented for and against manned 
exploration of Mars. Ri nses are given to a letter 
published in Pravda by a Soviet professor by the Soviet 
citizentry. The kinds of technical possibilities at USSR 
disposal are examined, along with the kind of space- 
craft which could deliver man from planet to planet. 


Manned Spacecraft 


006,822 

N89-29349/2/GAR PC AO5/MF A01 
Texas A and M Univ., College Station. 
Rotordynamic-Coefficient Test Results for the 
SSME (Space Shuttle Main Engine) HPOTP (High 
Pressure Oxygen Turbopump) Turbine interstage 
Seal for the Current and an Improved Swirl Brake. 
D. W. Childs, C. J. Ramsey, and J. M. Pelletii. Sep 
89, 94p REPT-338-TL-SEAL-3-89 


Test results are presented for the High Pressure 
Oxygen Turbopump (HPOTP) Turbine interstage Seal 
in the folloiwing configurations: (1) no swirl brake, (2) 
Rocketdyne (current) swirl brake, (3) a TAMU aerody- 
namically-designed swirl brake. Tests were conducted 


at speeds out to 16,000 rpm, supply pressures up to 
250 psi, and the following three inlet-tangential-veloci- 
ty conditions: no preswirl, intermediate preswirl in the 
direction of rotation, and high preswirl in the direction 
of rotation. The back pressure can be controlled inde- 
pendently and was varied to yield the following four 
pressure ratios: 0.4, 0.45, 0.56, and 0.67. The central 
and simplest conclusion to be obtained from the first 
series is that the TAMU swirl brake consistently out- 
performed the Rocketdyne swirl brake in terms of sta- 
bility performance. The TAMU whirl-frequency-ratio 
was generally about one half or less than correspond- 
ing values for the Rocketdyne design. In many cases, 
the TAMU design yielded negative whirl-frequency- 
ratio values in comparison to positive values for the 
Rocketdyne design. The TAMU design can be directly 
substituted into the space currently occupied by the 
Rocketdyne design. There is no change in leakage 
performance. Unexplained and peculiar results were 
obtained for tests with no swirl brakes. In some cases, 
the no-swirl-brake tests showed highly itive cross- 
coupled stiffness values corresponding to highly prero- 
tated flows. These tests suggest that the original, no- 
swirl-brake configuration would be more stable than 
either swirl brake design. If time becomes available, 
retesting of this configuration is advisable. 


006,823 
N89-29397/1/GAR 

(Order as N89-29354/2/GAR, PC —_ 

01) 

Joint Publications Research Service, Arlington, VA. 
New Space Support Ship Akademik Nikolay Pilyu- 
gin under Construction. Abstract Only. 
L. Ivankin. c18 Jan 89, 1p 
In Its Jprs Report: Science and Technology. Ussr: 
Space p 19. Trans. into English from Leningradskaya 
Pravda (Leningrad, USSR), 13 Apr. 1988 p 3. 


Anew scientific research vessel of the USSR is intend- 
ed for spacecraft control and tracking. This giant sci- 
entific ship marks an important stage in the further ex- 
ploration of space. It is intended to carry improved 
a and scientific equipment, and maximum 
comfort is provided for the work of its crew and of sci- 
entists and specialists. 


006,824 

N89-29465/6/GAR PC A03/MF A01 
National Space Development Agency of Japan, Tokyo. 
Future Space Transportation. 

Y. Shibato. 16 Nov 87, 12p NASDA-CP-05-5, JTN- 
88-80025 

In Japanese; English Summary. Presented at Nasda’s 
19th Technical Session, Ibaraki, Japan, 16 Nov. 1987. 


The H-2 Launch Vehicle meets the need of launching 
large-scale satellites for 1990’s. The development 
project of this vehicle is being carried out to develop a 
highly reliable vehicle, solely depending on domestic 
technologies. The launching cost is also intended to 
be reduced to the international level. The first test ve- 
hicle is scheduled to be launched in the January-Feb- 
ruary period of 1992. Japan will also participate in 
NASA’s space station program by developing the Jap- 
anese Experiment Module (JEM) which is intended to 
be launched in 1995. The NASDA is currently working 
on the research of a winged retrievable space vehicle 
named HOPE. It will be launched by the H-2 Launch 
Vehicle or its improved version, and glides back from 
the orbit to the earth in the same way as the space 
shuttle. The NASDA is also studying a single-stage re- 
usable space plane for use in the 21st century. This 
requires a high-performance air-breathing engine, an 
extra-lightweight thermal resistance structure, and 
superb aerodynamics and cooling systems; none of 
these features can be omitted. The space plane, how- 
ever, entails a variety of technological issues which 
must be solved, so it cannot be put into practical oper- 
ation before 2010. 


006,825 

N89-29466/4/GAR PC A10/MF A01 
Martin Marietta Corp., New Orleans, LA. 

On-Orbit Metrology and Calibration Requirements 
for Space Station Activities Definition Study. 

Final Report. 

G. M. Cotty, B. N. Ranganathan, and A. L. Sorrell. 
1989, 202p NAS 1.26:185821, NASA-CR-185821 
Contract NAS14-303 


The Space Station is the focal point for the commercial 
development of space. The ee routine oper- 
ation of the Space Station and the conduct of future 
commercial activities suggests the need for in-space 


006,828 
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metrology ilities analogous when possible to 
those on artk The abine wr parlors poviuce eune 
tions and measurements with proper traceability is im- 
perative for the routine operation of the Space Station. 
An initial review, however, indicated a paucity of data 
related to metrology and calibration requirements for 
in-space operations. This condition probably exists be- 
cause of the highly developmental aspect of space ac- 
tivities to date, ir short duration, and nonroutine 
nature. The on-orbit metrology and calibration needs 
of the Space Station were examined and assessed. In 
order to achieve this goal, the following tasks were 
performed: an up-to-date literature review; identifica- 
tion of on-orbit calibration techniques; identification o' 
sensor calibration requirements; identification of cali- 
bration equipment requirements; definition of traceabi- 
lity requirements; preparation of technology develop- 
ment plans; and preparation of the final report. Signifi- 
cant information and major highlights pertaining to 
each task is presented. In addition, some general (ge- 
neric) conclusions/observations and recommenda- 
tions that are pertinent to the overall in-space metrolo- 
gy and calibration activities are presented. 
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N89-29473/0/GAR PC A03/MF A01 
National Space Development Agency of Japan, Ibar- 
aki. System Engineering Dept. 

Tech Required by the Space Platform. 

N. Hara, M. Homma, T. Hamasaki, and R. Imai. 16 
Nov 87, 12p NASDA-CP-05-11, JTN-88-80031 

In Japanese; English Summary. Presented at Nasda’s 
19th Technical Session, Ibaraki, Japan, 16 Nov. 1987. 


A space platform is a type of spacecraft that would be 
operated by receiving a number of services in space. 
These services would include exchanging instruments 
and materials, repair, refueling, inspection and adjust- 
ment, transportation and assembly. The space plat- 
form will require various technologies. The develop- 
ment of this large, multi-purpose spacecraft would re- 
quire sophisticated technologies to achieve a high 
degree of flexibility in operation and mission require- 
ment. These technologies would include system mo- 
dularization, replac units, rendezvous and dock- 
ing (RVD) technology, guidance and control of a large 
structure, large capacity communication and data han- 
dling through data relay satellites, a structure and 
mechanism for adapting the module and unit concept, 
a bi-phase loop for thermal control, propulsion technol- 
ogy with refueling and automatic (and autonomous) 
operation technology. 
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N89-29474/8/GAR PC A03/MF A01 
National Space Development Agency of Japan, Tokyo. 
Operations t of Japanese Experiment 
Module (JEM). 


Y. Horikawa. 9 Jun 88, 30p NASDA-CP-06-6, JTN- 
88-80054 

In Japanese; English Summary. Presented at Nasda’s 
4th Technical Symposiun, Tokyo, Japan, 9 Jun. 1988. 


The Space Station Program was initiated by the U.S. 
National Aeronautics and Space Administration 
(NASA) with the participation of the European Space 
Agency (ESA), Canada, and Japan. The Space Station 
Core System is provided by NASA. The Attached Pres- 
surized Modules (APM) are provided by ESA. The Jap- 
anese Experiment Module (JEM) is provided by Japan. 
A manipulator system called Mobile Service ter is 
provided by Canada. From 1986 to 1987, the partners 
conducted preliminary design of the space station. In 
order to start the Space Station Program, each partner 
has agreed to cooperate with NASA. This agreement 
is intended to cover all items, not only for the develop- 
ment of the space station but also for its operation and 
use. The space station basic operations and utilization 
concepts are discussed and coordinated among the 
partners internationally. The station’s operational or- 
ganization, management strategy, international re- 
sponsibility, operations cost, etc. are also coordinated 
among the . Based on this coordination, stud- 
ies on the systems and facilities necessary for operat- 
ing the space station are conducted. This paper deals 
with the preliminary study results of the operations 
concept, emphasizing the operation of the JEM. 
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N89-29476/3/GAR 
Naples Univ. (Italy). 
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Use of the Tethered Satellite System to Perform 
Low Density Aerothermodynamics Studies. 

G. M. Carlomagno, L. Deluca, P. M. Siemers, and G. 
M. Wood. 1988, 5p NAS 1.26:185837, ETN-89- 
95203, NASA-CR-185837 

Sponsored in Part by NASA. Presented at the 16th 
International Symposium on Space Technology and 
Science, Sapporo, Japan, 22-24 May 1988. 


The Tethered Satellite System (TSS) is a i 
space system development activity of the U.S.A. and 
Italy. It is comprised of the Tether Satellite (TS) and the 
deployer. Within TSS, the Shuttle Tethered Aerother- 
modynamic Research Facility (STARFAC) concept 
has the potential to provide access to vast portions of 
the upper atmosphere for atmospheric and aerother- 
Se research. The feasibility and capability of 
the TSS to operate as a continuous open wind tunnel 
and to perform low density aerothermodynamic stud- 
ies are investigated. This is accomplished —— a 
modified version of the TS simulation ram (; ~ 
HOOK). The results indicate that STARFAC concept is 
both feasible and practical. The TS can go below 100 
km but, if thrust is — velocity variation (delta 
V) maneuvers and an atti control are required; if a 
satellite lift is considered, large tether tension is pro- 
duced and an attitude control is required. 


006,829 
N89-29477/1/GAR PC A03/MF A01 
Stanford Univ., CA. 

Analysis of internal Ablation for the Thermal Con- 
trol of Aerospace Vehicles. 

J. A. Camberos, and L. Roberts. Aug 89, 38p NAS 
1.26:185919, JIAA-TR-94, NASA-CR-185919 
Contract NCC2-55 


A new method of thermal protection for transatmos- 
pheric vehicles is introduced. The method involves the 
combination of radiation, ablation and transpiration 
cooling. By placing an ablating material behind a fixed- 
shape, porous outer shield, effectiveness of tran- 
spiration cooling is made possible while retaining the 
simplicity of a passive mechanism. A simplified one- 
dimensional approach is used to derive the governing 
equations. Reduction of these equations to non-di- 
mensional form yields two parameters which charac- 
terize the thermal protection effectiveness of the 
shield and ablator combination for a given trajectory. 
The non-dimensional equations are soived numerical 
for a sample trajectory corresponding to glide re-entry. 
Four typical ablators are tested and compared with re- 
sults obtained by using the thermal properties of water. 
For the present level of analysis, the numerical compu- 
tations adequately support the analytical model. 
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N89-29484/7/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Program for Advancing the Technology of Space 
Concentrators. 


G. J. Naujokas, and J. M. Savino. 1989, 8p NAS 
1.15:102139, E-4900, NASA-TM-102139 
Presented at the 24th Intersociety Ener 
Engineering Conference, Washington, 


Conversion 
, 6-11 Aug. 
1989; Cosponsored by IEEE, Aiaa, Ans, Asme, Sae, 
ACS, and Aiche. 


In 1985, the NASA Lewis Research Center formed a 
project, the Advanced Solar Dynamics Power Systems 
Proj for the Goo of advancing the technology 
of Solar Dynamic Power Systems for space applica- 
tions beyond 2000. Since then, technology develop- 
ment activities have been initiated for the major com- 
ponents and subsystems such as the concentrator, 
heat receiver and engine, and radiator. Described here 
is a program for developing long lived (10 years or 
more), lighter weight, and more reflective space solar 
concentrators than is presently possible. The program 
is progressing along two parallel paths: one is concen- 
trator concept development and the other is the reso- 
lution of those critical technology issues that will lead 
to durable, highly specular, and lightweight reflector 
elements. Outlined are the ific objectives, long 
term goals, approach, planned accomplishments for 
the future, and the present status of the various pro- 
gram elements. 
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N89-29772/5/GAR PC A03/MF A01 
National Space Development Agency of Japan, Tokyo. 
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Quality Assurance of Parts for Use. 

a 9 Jun 88, 30p NASDA-CP-06-3, JTN-88- 
1 

In Japanese; English Summary. Presented at Nasda’s 

4th Technical Symposium, Tokyo, Japan, 9 Jun. 1988. 


The failure of parts in space systems was recently dis- 
covered which has made a serious impact on projects 
of the National Space Development Agency of Japan 
(NASDA). These failures triggered discussion about 
quality assurance of parts for space use. Parts prob- 
lems of space systems in development and in orbit, 
requirements of space parts, situations of parts in 
system designs, and quality assurance of parts are dis- 
cussed. A summary of TEDA (Technical Data Acquisi- 
tion Equipment) on ETS-5 ee pee Test Satellite- 
5) and a summary of studies of parts development en- 
gineering in the Tsukuba Space Center are introduced. 

— with quality assurance of parts is de- 
scribed. 
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N89-29774/1/GAR 
(Order as N89-29773/3/GAR, PC —— 


) 
National Aeronautics and Space Administration, 
Washington, DC. 
Overview of the NASA (National Aeronautics and 
Space Administration) Program in Computational 
Structural Mechanics. 
M. Hirschbein. Feb 89, 23p 
In NASA. Langley Research Center, NASA Workshop 
+ aacamaiaae Structural Mechanics 1987, Part 1 p 
1-23. 


In order to meet the anticipated needs in modeling and 
analysis of advanced aerospace structures, NASA has 
developed a program focused on computational struc- 
tural mechanics. The objective of this program is to 
advance the state-of-the-art in computational analysis 
to make accurate analysis of very large and complex 
structural problems routine. This will be accomplished 
by emphasizing two key areas: (1) the development of 
advanced analytical methods, extending beyond tradi- 
tional approaches and, (2) the exploitation of the 
newest and most powerful parallel/multiprocessor 
computers available. Computational testbeds will be 
developed to serve as technology integrators and to 
promote/accelerate methodol research and devel- 
opment. An additional, and — ly desirable, effect of 
the Computational Structural Mechanics (CSM) pro- 
gram would be to influence the design of future hard- 
ware and software systems to reflect the needs of 
structural analysis. 


006,833 
N89-29802/0/GAR 
(Order as N89-29799/8/GAR, PC A18/MF 


A01) 
Southwest Research Inst., San Antonio, TX. 
Probalistic Structural Analysis Methods for Select 
Space Propulsion System Structural Components. 
T. A. Cruse. Feb 89, 36p 
In NASA. Langley Research Center, NASA Workshop 
= — Structural Mechanics 1987, Part 3 p 


A summary of the status of this five-year project which 
is now in its third year of research and development is 
presented. The goal of the project is the development 
of several methodologies for probabilistic structural 
modeling. Probabilistic structural modeling consists of 
stochastic models of material properties, part geome- 
tries, boundary conditions, as well as loading condi- 
tions. The current presentation focuses on one meth- 
odology - coupling of an advanced finite element struc- 
tural analysis c with probabilistic modeling strate- 
gies. The essential algorithm developments for com- 
bining the finite element and probabilistic analysis 
methods are reported. The validity of the resulting 
probabilistic structural analysis method is confirmed 
pe a series of test problems with exact results 
ba on Monte Carlo simulations. Additionally, the 
applicability of the method to a Space Propulsion 
— (a turbine blade) is demonstrated for static 
stresses. 
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N89-29809/5/GAR 
(Order as N89-29799/8/GAR, PC A18/MF 


A01) 
Cooperative Inst. for Research in Environmental Sci- 
ence, Boulder, CO. 


Computational Methods and Software Systems for 
Dynamics and Control of Large Space Structures. 
K. C. Park, C. A. Felippa, C. Farhat, J. D. Downer, 
and J. G. Chiou. Feb 89, 26p 

In NASA. Langley Research Center, NASA Workshop 
on a Structural Mechanics 1987, Part 3 p 
1105-1132. 


The deployment, assembly and mission-oriented ma- 
neuvering of space structures in orbit will trigger large 
motions of flexible, truss-type structures. In addition, 
the presence of on-board controls both for attitude sta- 
bilization and specified vibration tolerance require- 
ments may further complicate the dynamic behavior of 
the orbiting structures. Because of safety and cost 
considerations, the dynamic response of the com- 
bined structural and control systems must be predicted 
reliably. This need can only be met through the devel- 
opment of reliable and efficient simulation capabilities, 
since there is general agreement that on-orbit experi- 
ments should be limited because of cost, time and fa- 
cility constraints. The long-term objective of this re- 
search effort is to develop a next-generation computer 
simulator for the dynamics and control of large space 
structures. The simulator will be based on integrating 
four research thrusts: a new multibody dynamics for- 
mulation methodology, modeling capabilities in long/ 
slender truss-beam components with realistic joints, 
efficient computational procedures that can be imple- 
mented either in sequential or concurrent computers, 
and prototype simulation modules that can be easily 
processed into a modern large-scale engineering soft- 
ware system such as the NASA/Computational Struc- 
tural Mechanics (CSM) testbed. 
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N89-29991/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Location of Planar Targets in Three Space from 
Monocular Images. 

K. Cornils, and P. W. Goode. 1987, 13p NAS 
1.15:101868, NASA-TM-101868 

Presented at the 1987 Conference on Space Applica- 
tions of Artificial Intelligence (Ai) and Robotics, Green- 
belt, MD, 13-14 May 1987. 


Many pieces of existing and proposed space hardware 
that would be targets of interest for a telerobot can be 
represented as planar or near-planar surfaces. Exam- 
ples include the biostack modules on the Long Dura- 
tion Exposure Facility, the panels on Solar Max, large 
diameter struts, and refueling receptacles. Robust and 
temporally efficient methods for locating such objects 
with sufficient accuracy are therefore worth develop- 
ing. Two techniques that derive the orientation and lo- 
cation of an object from its monocular image are dis- 
cussed and the results of experiments performed to 
determine translational and rotational accuracy are 
presented. Both the quadrangle projection and elastic 
matching techniques extract three-space information 
using a minimum of four identifiable target points and 
the principles of the perspective transformation. The 
selected points must describe a convex polygon 
whose geometric characteristics are prespecified in a 
data base. The rotational and translational accuracy of 
both techniques was tested at various ranges. This ex- 
periment is representative of the sensing requirements 
involved in a typical telerobot target acquisition task. 
Both techniques determined target location to an ac- 
curacy sufficient for consistent and efficient acquisition 
by the telerobot. 


006,836 

N89-29992/9/GAR PC A03/MF A01 
Martin Marietta Aerospace, Denver, CO. Denver Div. 

pos Technology Issues for Space Robotic Sys- 
ems. 

R. T. Schappell. 1987, 18p NAS 1.15:101872, NASA- 

TM-101872 

Presented at the 1987 Conference on Space Applica- 

tions of Artificial Intelligence (Ai) and Robotics, Green- 
belt, MD, 13-14 May 1987. 


Robotics has become a key technology consideration 
for the Space Station project to enable enhanced crew 
productivity and to maximize safety. There are many 
robotic functions currently being studied, including 
Space Station assembly, repair, and maintenance as 
well as satellite refurbishment, repair, and retrieval. 
Another area of concern is that of providing ground 
based experimenters with a natural interface that they 
might directly interact with their hardware onboard the 
Space Station or ancillary spacecraft. The state of the 





technology is such that the above functions are feasi- 
ble; however, considerable development work is re- 
quired for operation in this gravity-free vacuum envi- 
ronment. Furthermore, a Soows plan is evolving 
within NASA that will capitalize on recent government, 
university, and industrial robotics research and devel- 
opment (R and D) accomplishments. A brief summary 
is presented of the primary technology issues and 
physical examples are provided of the state of the 
technology for the initial operational capability (IOC) 
system as well as for the eventual final operational ca- 
pability (FOC) Space Station. 


006,837 

PAT-APPL-7-292 123/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Docki lechanism for Spacecraft. 

Patent lication. 

G. A. Lange, J. P. Mcmanamen, and J. A. Schliesing. 
Filed 30 88, 24p N89-28552/2, NASA-CASE- 
MSC-21386-1 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A system is presented for docking a space vehicle to a 
space station where a connecting tunnel for in-flight 
transfer of personnel is roquared. Cosperiiia coupling 
mechanisms include docking rings on the space vehi- 
cle and space station. The space station is provided 
with a tunnel structure, a retraction mechanism, and a 
docking ring. The vehicle coupling mechanism is de- 
signed to capture the station coupling mechanism, 
arrest relative spacecraft motions while limiting loads 
to acceptable levels, and then realign the spacecraft 
for final docking and tunnel interconnection. The dock- 
ing ring of the space vehicle coupling mechanism is 
supported by linear attentuator actuator devices, each 
of which is controlled by a control system which re- 
ceives loading information signals and attenuator 
stroke information signals from each device and sup- 
plies output signals for controlling its linear actuation to 
attenuate impact loading or to realign the spacecraft 
for final docking and tunnel interconnection. The re- 
traction mechanism is used to draw the spacecraft to- 
gether after initial contact and coupling. Tunnel trun- 
nions, cooperative with the latches on the space vehi- 
cle constitute the primary structural tie between the 
spacecraft in final docked configuration. 


006,838 

PAT-APPL-7-361 200/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

— AL. George C. Marshall Space Flight 
inter. 

Spacecraft Component Heater Control System. 

Patent Application. 

F. D. Bachtel, and J. W. Owen. Filed 5 Jun 89, 16p 

N89-28556/3, NASA-CASE-MFS-28327-1 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

application available NTIS. 


A heater control circuit is disclosed as being construct- 
ed in a single integrated circuit, with the integrated cir- 
cuit conveniently mounted proximate to a spacecraft 
component requiring temperature control. Redundant 
heater controllers control power applied to strip heat- 
ers disposed to provide heat to a component respon- 
sive to sensed temperature from temperature sensors. 
Signals from these sensors are digitized and com- 
pared with a dead band temperature and set point tem- 
perature stored in memory to generate an error signal 
if the sensed temperature is outside the parameter 
stored in the memory. This error signal is utilized by a 
microprocessor to selectively instruct the heater con- 
trollers to apply power to the strip heaters. If neces- 
sary, the spacecraft central processor may access or 
interrogate the microprocessor in order to alter the set 
point temperature and dead band temperature range 
to obtain operational data relating to the operation of 
an integrated circuit for relaying to the ground control, 
or to switch off faulty components. 


006,839 

PATENT-4 805 368 Not available NTIS 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Expandable Pallet for Space Station Interface At- 
tachments. 

Patent. 

C. J. Wesselski. Filed 21 Apr 88, patented 21 Feb 
89, 11p N89-28554/8, PAT-APPL-7-929 875 

Filed 21 Apr. 1988. Division of US-Patent-Appl-SN- 
929875, Filed 13 Nov. 1986. 


SPACE TECHNOLOGY 


Space Launch Vehicles & Support Equipment 


This ee ee na — for U.S. > 
censing , possibly, for foreign licensing. Copy o' 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A foldable expandable pallet having a basic square 
configuration is disclosed. Each pallet is comprised of 
a plurality of struts, joined t by node point fit- 
tings to make a rigid structure. Some of the struts have 
hi —— and are spring loaded to permit collapse 
of le for stowage and transport to a space 
station. Dimensions of the pallet are selected to pro- 
vide convenient, closely spaced attachment points be- 
tween the relatively widely spaced trusses of a space 
station platform. A pallet is attached to a truss at four 
points; one close fitting hole; two oversize holes; and a 
slot; to allow for thermal expansion/contraction and 
for manufacturing tolerances. Applications of the pallet 
include its use in rotary or angular joints; servicing of 
splints; with gridded plates; as an instrument mounting 
(MSC) and as a roadbed for a Mobile Service Center 


006,840 
PATENT-4 809 936 Not available NTIS 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Space Module Assembly Apparatus with Docking 
— Flexibility and Restraint. 

atent. 
W. D. Whitaker. Filed 8 Oct 87, patented 7 Mar 89, 
9p N89-28553/0, PAT-APPL-7-105 841 
Filed 8 Oct. 1987. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A berthing mechanism especially for use in berthing 
and compliant air-tight securing between manned 
space vehicle and modules is disclosed. The interface 
is provided by a pair of annular rings, one of which is 
typically, mechanically attached to the vehicle and the 
other to the module to which it is to be docked and 
secured. One of the two rings is attached to a base by 
resilient bellows. The facing surface of one annular 
ring is joined to a base by a cable laced through alter- 
nating pulleys attached circumferentially so that the 
interface surface of that ring may be tilted to accom- 
modate angular misalignment as the annular rings are 
brought into —s. (berthing) contact. Interleaving 
guide flanges with chambered sides provide at least 
some rotational alignment correction. A plurality of 
electromechanical actuator/attenuator units provide 
means for extending one annular ring toward the other 
in the final stages of docking, for absorbing the initial 
docking shock and for drawing the annular rings into 
tight interface contact. Locking hooks provide for se- 
curing the interfaces. 


006,841 

PB90-123811 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Robot Systems Div. 

Teleopera and Autonomy for Space Robotics. 
Final rept. 


R. Lumia, and J. S. Albus. 1988, 7p 
Pub. in Robotics 4, n1 p27-33 Mar 88. 


A logical enhancement to manned space flight in- 
cludes the use of robots in space. To achieve this goal, 
there must be a phased program where the capabili- 
ties of the robot can evolve as technology advances. 
The present paper will review some of the ways in 
which robots can be used in space. Then, a system 
architecture standard will be ted which sup- 
ports the evolution of robot control from teleoperation 
to autonomy. Finally, some areas of techi trans- 
fer will be discussed which are relevant to land-based 
robot operation. 


Space Launch Vehicles & Support 
Equipment 


006,842 
N89-29395/5/GAR 
(Order as N89-29354/2/GAR, PC — 
01) 
Joint Publications Research Service, Arlington, VA. 


006,847 


Designer Describes Rocket System. 
G. Gubanov. c18 Jan 89, 3p 


In Its Jprs Report: Science and Technology 
Space p 15-17. Trans. into English from Pravda 
(Moscow, USSR), 30 Jul. 1988, 2ND Ed. P 4. 


The launch of the new Energiya Soviet heavylift 
launcher has aroused enormous interest among spe- 
cialists and the public of the U.S.S.S. The flexi- 
bility of the rocket to perform many different tasks is 
Se ee 
scribed. 


. Ussr: 


006,843 
N8S-29396/3/GAR 
(Order as N89-29354/2/GAR, PC A04/MF 
A01) 
Joint Publications Research Service, Arlington, VA. 
Energiya Booster Launch Systems. Abstract Only. 
V. Karashtin. c18 Jan 89, 2p 
In Its Jprs Report: Science and Tech . Ussr: 
p 17-18. Trans. into an from Sotsialisti- 
rs Industriya (Moscow, USSR), 15 May 1988 p 


Since the launch of the two oa rocket, with 
its own weight of more than 2, metric tons, and its 
ability to place into orbit a payload of more than 100 
metric tons, a great deal of interest has been paid to 
the rocket. Some scientists have noted that this event 
is a qualitatively new stage in the exploitation of outer 
space. The rocket is described in some detail. 


006,844 
N89-29438/3/GAR 
(Order as N89-29430/0/GAR, PC A09/MF 


A01) 
Arianespace, Evry (France). 
Ariane Structure for Auxiliary Payloads (ASAP). 
J. Breton, and P. Loire. cMay 89, 4p 
In Esa, First European Workshop on Flight Opportuni- 
ties for Small Payloads p 39-42. 


The ASAP structure, designed to carry and deploy 
small satellites, is described. The main constraints, 
qualification tests and available services are dis- 
cussed. The tests include the separation shock test, 
sinusoidal vibration test and random vibration test. 


006,845 
N89-29439/1/GAR 

(Order as N89-29430/0/GAR, PC = 

1) 

European Space Research and Technology Centre, 
——e (Netherlands). 
Ariane Technology Ex Platform (ARTEP). 
M. Trischi r, and B. Lacoste. cMay 89, 4p 
In Esa, First European Workshop on Flight Opportuni- 
ties for Small Payloads p 43-46. 


The concept and planning information for the ARTEP, 
aimed to provide a European secondary payload capa- 
bility, uses the Ariane 4 as a carrier vehicle. ARTEP is a 
free flying platform, which operates up to 10 days in 
the Geosynchronous transfer orbit. 


006,846 
N89-29445/8/GAR 
(Order as N89-29430/0/GAR, PC wear -4 


Fokker B.V., Schiphol-Oost (Netherlands). 
Larve: A Hypersonic Flight-Test Facility Launched 


4. 
K. J. Sudmeyer, and R. Hagmeijer. cMay 89, 6p 


In Esa, First European Workshop on Flight Opportuni- 
ties for Small Payloads p 75-80. Sponsored by the 
Netherlands Agency for Aerospace Programs. 


A review of the main problems in hypersonic aerother- 
modynamic and aerodynamic research is presented. 
To develop useful design tools for reentry vehicles, a 
balanced combination of computational fluid dynamics 
codes, wind tunnel experiments and free flight tests is 
needed. The designed facility is simple and cost effec- 
tive, and is flown as piggyback in the second stage of 
Ariane 4. 


006,847 
N89-29456/5/GAR 

(Order as N89-29430/0/GAR, PC — 
American Rocket Co., Camarillo, CA. 
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SPACE TECHNOLOGY 


Space Launch Vehicles & Support Equipment 


we et Launch Vehicle for Commercial Space 


G. A. Koopwen. cMay 89, 5p 
In Esa, First European Workshop on Flight Opportuni- 
ties for Small Payloads p 149-153. 


A family of launch vehicles developed to serve U.S. 
and international space transportation needs is de- 
scribed. Early vehicles will carry from 135 to 1400 kg to 
low Earth orbit. These vehicles are based on a 
common hybrid propulsion module utilizing an environ- 
mental benign solidified hydrocarbon fuel and liquid 
oxygen oxidizer. A suborbital single module test vehi- 
cle will be launched in mid 1989 to demonstrate sys- 
tems required for orbital operation. 


006,848 
N89-29457/3/GAR 
(Order as N89-29430/0/GAR, PC A09/MF 


A01) 
Space Services Inc. of America, Houston, TX. 
Reliable, Low-Cost Launch Services. 

D. K. Slayton, and P. J. Armitage. cMay 89, 6p : 
In Esa, First European Workshop on Flight Opportuni- 
ties for Small Payloads p 155-160. 


Small payload launch services provided for a complete 
range of inclinations and altitudes as well as suborbital 
launch services for a variety of missions are described. 
The Conestoga family of launch vehicles has been de- 
signed using the same basic hardware in several con- 
figurations for different mission requirements. 


006,849 
N89-29458/1/GAR 

(Order as N89-29430/0/GAR, PC ee 
General Technology — Ltd., London (England). 
LittLEO: A Commercial European Small Launcher. 
S. Armstrong. cMay 89, 5p 
in Esa, First European Workshop on Flight Opportuni- 
ties for Small Payloads p 161-165. 


A smail satellite laucher based on existing compo- 
nents and technology is being planned by a group of 
European companies. From its first operational base in 
Andoya, in northern Norway. LittLEO will put over 700 
kg into a 300 km polar orbit. The equatorial capability 
will be nearly one ton. The development plan leading 
to a first launch in three years is discussed. 


006,850 
N89-29459/9/GAR 
(Order as N89-29430/0/GAR, PC A09/MF 


A01) 
Bombrini Parodi-Delfino S.p.A., Rome (italy). 
Scout 2 Program Status. 
A. Fabrizi, and M. Green. cMay 89, Sp 
In Esa, First European Workshop on Flight Opportuni- 
ties for Small Payloads p 167-171. 


A proposed new European launcher for small payloads 
is described. The vehicle is capable of placing 550 kg 
paso in low Earth orbit from the launch range of San 

jarco (Italy). The project is currently under detailed 
review and evaluation. 


006,851 
N8S-29461/5/GAR 
(Order as N89-29430/0/GAR, PC A09/MF 


A01) 
Aerospatiale, Les Mureaux (France). 
Review of Non-European and Non-American 
Launchers. 
P. Eymar. cMay 89, 4p 
In Esa, First European Workshop on Flight Opportuni- 
ties for Small Payloads p 177-180. 


Uses of all-over-the-world launchers for small plat- 
forms placement during the following decade is inves- 
tigated. Other countries that appear able and eager to 
Propose such opportunities include USSR, China, 
Japan, Brazil and India. Data is presented on mission 
requirements, advertized performances, costs and 
flight rates and services for dedicated, shared or piggy- 
back flights. 


006,852 

N89-29462/3/GAR PC A03/MF A01 

jes remy ace Center, Kagaoshima (Japan). 
tatus of the Launching Facilities for 

H-2 Launch Vehicle. 


M. Terada. 9 Jun 88, 41p NASDA-CP-06-5, JTN-88- 
80053 


In Japanese; English Summary. Presented at Nasda’s 
4th Technical Symposium, Tokyo, Japan, 9 Jun. 1988. 
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The H-2 Launch Vehicle is now being developed to 
achieve the first launch in early 1992 by the National 
Space Development Agency of Japan (NASDA). At the 
same time, construction of the facilities necessary for 
engine development tests and launches are going on 
at the Yoshinobusaki Site of the Tanegashima Space 
Center. The outline, the design philosophy and the 
design conditions are shown for the LE-7 engine firing 
facilities. The status of the construction in April 1988 is 
roughly as follows. The facilities required for the first- 
stage engine LE-7 firing test (firing test stand, high- 
pressure gas, liquid oxygen and liquid hydrogen stor- 
age and supply facilities, control and measurement fa- 
cilities, communication and observation facilities, etc.) 
are almost completed and the qualification tests are 
proceeding. Work on the launch facilities (pad service 
tower, vehicle assembly building, mobile launcher rail- 
way, energy center building, block house, power sta- 
tion, etc.) has been started, and will be accomplished 
in late 1990. 


006,853 

N89-29463/1/GAR PC A03/MF A01 
National Space Development Agency of Japan, Tokyo. 
Results of Development of H-1 Launch Vehicle. 

Y. Haraguchi, Y. Torano, and M. Ito. 16 Nov 87, 12p 
NASDA-CP-05-4, JTN-88-80024 

In Japanese; English Summary. Presented at Nasda’s 
19th Technical Session, Ibaraki, Japan, 16 Nov. 1987. 


The H-1 Launch Vehicle (three stage test flight) was 
launched at Tanegashima Space Center on August 27, 
1987. The vehicle successfully injected the ETS-5 (En- 
gineering Test Satellite-5) into geostationary transfer 
orbit 27 minutes after lift-off. The ETS-5 with the use of 
its apogee boost motor entered into geostationary 
parking orbit on August 30, 1987. On September 17, it 
was transferred into geostationary orbit at an apogee 
height of 35,792 km at 150 deg of east longitude. All of 
the systems constituting the H-1 Launch Vehicle per- 
formed their mission as expected. The development of 
the H-1 Launch Vehicle was completed with the suc- 
cessful launching of this three stage test flight. The H- 
1 Launch Vehicle will now enter the operational stage 
and will launch a total of 7 satellites (broadcasting, 
communications satellites, etc.) until 1992. 


006,854 

N89-29464/9/GAR PC A03/MF A01 
National Space Development Agency of Japan, Tokyo. 
Static Firing Test of the H-2 Launch Vehicle Solid 
Rocket Booster. 

Y. Fukushima. 9 Jun 88, 23p NASDA-CP-06-4, JTN- 
88-80052 

In Japanese; English Summary. Presented at Nasda’s 
4th Technical Symposium, Tokyo, Japan, 9 Jun. 1988. 


The National Space Development Agency of Japan 
(NASDA) conducted the first static firing test of the H-2 
Launch Vehicle solid rocket booster (SRB) on April 15, 
1988 at the static firing test facility for solid motors in 
the Tanegashima Space Center using a full-size SRB. 
The firing test was intended to verify the basic firing 
characteristics of the solid motor and the heat resist- 
ance of the nozzle, to obtain data of the dynamic char- 
acteristics of the movable nozzle and to measure the 
environmental conditions (acoustics, vibration, heat, 
etc.) during motor firing. The SRB was set horizontally 
and was ignited. The SRB was fired normally for 
approx. 93 seconds, during which time an operational 
test to drive the movable nozzle to its maximum rudder 
angle of 5 degrees was performed. Roughly 290 
pieces of data were obtained, such as thrust, motor 
internal pressure, distortion and heat radiation. The 
test was successful in that motor firing performance 
almost reached the forecasted values. The movable 
nozzle was operated smoothly during firing and the 
thrust vector control (TVC) system functions present- 
ed no problems. The nozzle errosion value was less 
than the design value, indicating that the design value 
has a sufficient error margin. 


006,855 
N89-29601/6/GAR 
(Order as N89-29599/2/GAR, PC — 
01 
European Space Agency, Paris (France). 
Olympus Earth Segment. 
C. D. Hughes. cMay 89, 6p 
In Its Olympus Utilization Conference p XXiIlI-XVIII. 


The objectives originaily set for the Olympus earth 
segment are reviewed. The progress made in the con- 
struction of the various earth facilities as concerns 
both the ESA activities and those of the user communi- 


ty are presented. It is concluded that once the satellite 
is in orbit, the ground facilities will be sufficient to test 
Olympus and to begin utilizing its payload. 


006,856 
N89-29604/0/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 


A01) 
Satconsult Ltd., Waterbeach (England). 
Ultra Small Earth Stations (Picoterminals) for 20/ 
30 GHz Satellite Communication Systems. 
S. K. Barton, and J. R. Norbury. cMay 89, 6p 
In Esa, Olympus Utilization Conference p 3-8. 


The outline design of a system using an ultra small 
earth station (picoterminal) for operation at 20/30 GHz 
is discussed. This picoterminal is battery powered, has 
an RF transmitter power of 0.5 W, uses a 10 cm square 
patch antenna and has a receiver G/T of about -8 dB/ 
K. Spread spectrum modulation is required (due to in- 
terference considerations) to allow a telex type data 
link (less than 200 bit/s data rate) from the picoter- 
minal to the hub station of the network. Outbound data 
rates (hub to picoterminal) near 40 kbit/s are possible. 
An Olympus type transponder at 20/30 GHz can main- 
tain several thousand simultaneous picoterminal cir- 
cuits. The required monolithic microwave integrated 
circuits and very large scale integration technologies 
needed to realize this are currently available. 


006,857 
N89-29606/5/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 
01 


Al 
British Telecom Research Labs., Ipswich (England). 
Satellite Data Narrowcasting. 
W. Dobbie, N. Golfin, and P. Whitworth. cMay 89, 6p 
In Esa, Olympus Utilization Conference p 13-18. 


Four options for the implementation of narrowcasting 
are described and the advantages and disadvantages 
of each listed. The use of capacity within the data 
bursts of D-MAC/packet (multiplexed analog compo- 
nents) transmissions is identified as the option most 
likely to be suitable in the long term. Two methods of 
—s the data performance for D-MAC are dis- 
cussed. The MAC/packet teletext data protocol and 
the options which it offers for addressing, scrambling 
and error protection are covered. The plans and prep- 
arations for narrowcasting experiments using Olympus 
are discussed. 


006,858 
N89-29607/3/GAR 
(Order as N89-29599/2/GAR, PC — MF 
01) 


Societe de Microelectronique, Loverval (Belgium). 
Low Cost Receive Terminal for MAC (Multiplexed 
Analog Components)/Packet Data Broadcasting. 
V. Larock, and A. Buelens. cMay 89, 6p 

In Its Olympus Utilization Conference p 19-24. 


Low cost hardware and user-friendly interfaces, able 
to sustain the extreme data rates possible with Multi- 
plexed Analog Components (MAC) are described. The 
results of a feasibility study covering such hardware 
and software aspects and the resulting terminal config- 
uration are described. 


006,859 
N89-29609/9/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 


A01) 
Selenia Spazio S.p.A., Rome (Italy). 
Design Philosophies of the Italian 20/30 GHz Small 
Terminal for Olympus Utilization. 
F. Fiorica, M. Giovanni, and C. Rospo. cMay 89, 7p 
In Esa, Olympus Utilization Conference p 31-37. 


The 20/30 GHz ground station equipment in Italy is 
reviewed. The remote monitoring and control of this 
equipment is outlined. Particular attention is devoted 
to the mechanical design, resulting in a station that can 
be transported in three boxes by any means. It can be 
installed by two men in about one hour, but still has the 
stiffness required for operation at high frequencies. An 
improvement in the design is recommended. 


006,860 
N89-29610/7/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 
A01) 
Telespazio S.p.A., Rome (italy). 





Small SS-CDMA ( id Spectrum Code Division 
Multiple Access) Terminals for Very Thin Route 
Ti Part 1: General Presentation. 

G. Possenti, and F. Feliciani. cMay 89, 5p 

In Esa, Olympus Utilization Conference p 39-43. See 
also Part 2, N89-29611. 


The SS-CDMA (spread spectrum code division multi- 
ple access) telecommunication system and the imple- 
mentation of some prototypes to be tested in connec- 
tion with the Olympus experimental program are pre- 
sented. Key points of the system, such as network 
configuration, system capacity and access procedures 
are outlined. The ease of operation of the terminal (in- 
stallation, and maintenance of unattended terminals) 
in a rural environment is described. 


006,861 
N89-29611/5/GAR 
(Order as N89-29599/2/GAR, PC sana 


Schrack Aerospace, Vienna (Austria). 

Small SS-CDMA (Spread Spetrum Code Division 
Multi Access) Terminals for Very Thin Route 
Tra Part 2: SS-CDMA A 

M. Kowatsch, and F. Molitor. cMay 89, 3p 

Contract ESA-7795/88/F/RD(SC) 

In Esa, Olympus Utilization Conference p 45-47. See 
also Part 1, N89-29610. 


The design of the CDMA modem of small terminals for 
a Spread Spectrum Code Division Multiple Access 
(SS-CDMA) communication network is described. For 
the implementation of this access scheme the large 
set of Kasami sequences with a code length of 1023 
chips was chosen. Synchronization of the receiver ref- 
erence code is accomplished by a serial search proce- 
dure. The code selection criteria are discussed and re- 
sults on the receiver code acquisition performance are 
presented in terms of mean acquisition time, acquisi- 
tion time confidence estimates and probability of loos- 
ing synchronization within a specified time interval. 


006,862 
N89-29612/3/GAR 

(Order as N89-29599/2/GAR, PC vans MF 

01) 

High Performance Satellite Data Modem Using 
Real-Time Digital Signal Processing. 
R. D. Allan, D. A. Saunders, J. R. Bramwell, and M. 
Tomlinson. cMay 89, 5p 
In Esa, Olympus Utilization Conference p 51-55. 


Digital Signal Processing (DSP) bent es employed 
in the design of a high performance, B/QPSK (quadra- 
ture phase shift keying) multi-data rate satellite modem 
rating at data rates in the range 32 kbits/s to 4.096 
bits/s are presented. In the modulator a stored 
waveform modulation method which simultaneously 
implements the transmit spectral shaping and modula- 
tion processes is described. In the demodulator, the 
areas described are noncoherent digital quadrature 
down-conversion, — filtering frequency/phase es- 
timation and symbol timing. Algorithms, implementa- 
tion methods using custom very large scale integration 
integrated circuits and results obtained are presented. 


006,863 
N89-29613/1/GAR 

(Order as N89-29599/2/GAR, PC —_ 

01) 

Varian Canada, Inc., Georgetown (Ontario). Micro- 
wave Div. 
Development of a Ka Band High-Power Amplifier 
for Olympus Earth Stations. 
M. Wong, C. Nilsen, and D. Yake. cMay 89, 5p 
In Esa, Olympus Utilization Conference p 57-61. 


A high power, 28 GHz, broad band amplifier subsys- 
tem is presented. A new generation of millimeter sub- 
systems based on the millitron coupled cavity traveling 
wave tube is described. The RF performance and sub- 
system features are presented along with some basic 
design concepts. 


006,864 
N89-29621/4/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 


A01) 
European Space Agency, Paris (France). 
Uplink Power Control of Earth Stations as a Fade 
Countermeasure of a 20/30 GHz Satellite Commu- 
nications Experiment. 
J. Hoerle. cMay 89, 7p 
In Its Olympus Utilization Conference p 109-115. 


SPACE TECHNOLOGY 


Spacecraft Trajectories & Flight Mechanics 


Atmospheric attenuation of satellite communication 
systems due to cloudy or rainy weather are described. 
This attenuation is particularly harmful if high link avail- 
abilities are required. In frequency division multiple 
access systems the power transfer characteristic of 
each carrier is linear, so any uplink fade degrades the 
overall performance on a dB-by-dB basis, whereas a 
downlink fade degrades the overall performance only 
fractionally depending on the uplink/downlink balance. 
This, together with the fact that the 30 GHz uplink at- 
tenuation is much greater than the 20 GHz downlink 
attenuation, makes adaptive countermeasures of 
uplink fades most important. The program to equip the 
earth stations for the Olympus experiment DICE 
(Direct Inter-establishment Communications Experi- 
ment) with uplink power control and the ree by 
which the link performance can be improved for vari- 
ous — of uplink and downlink fades is de- 
scri 


006,865 
N89-29625/5/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 
A01) 


Fondazione Ugo Bordoni, Rome (italy). 

Site Diversity: A Powerful Antifading Technique 
for Satellite Communications in the 20/30 GHz 
Bands. 

D. Dizenobio, P. Lombardi, P. Migliorini, and E. 
Russo. cMay 89, 8p 

In Esa, Olympus Utilization Conference p 135-142. 


Small scale site diversity, as an effective —- 
technique to counteract rain attenuations in 20/3 
GHz earth-satellite links, is examined. The basic princi- 
ples of the technique are reviewed, and a brief com- 
parison with other fade countermeasures and an out- 
line of the main implementation problems are provid- 
ed. The objectives of the planned experiment, using 
site diversity for an Clympus communication system 
are discussed. The transmission diversity operation 
slaved to the reception diversity, the down-paths dy- 
namic delay compensation, by means of elastic 
memories, the choice of switching algorithms, based 
on attenuation or C/N and on bit errors and the inter- 
connection of the diversity stations with an optical fiber 
link are addressed. The system availability and quality 
error performances are predicted to comply with the 
International Radio Consultive Committee (CCIR) re- 
quirements. 


006,866 
N89-29635/4/GAR 

(Order as N89-29599/2/GAR, PC A23/MF 

A01) 

Institut fuer Weltraumforschung, Graz (Austria). 
Satellite Time Transfer. 
D. Kirchner. cMay 89, 7p 
In Esa, Olympus Utilization Conference p 205-211. 
Sponsored by the Austrian Council for Scientific Re- 
search; the Austrian Academy of Sciences; and the 
Austrian National Bank. 


Different satellite time transfer techniques are de- 
scribed. One-way and two-way methods are present- 
ed. A more detailed description of different methods 
such as the global tage st, Be mmo and time and 
frequency comparisons using TV-signals or pn-coded 
= via communication satellites are outlined. In 
dition the use of laser signals (the Lasso experi- 
ment) is explained and the performance of the differ- 
ent techniques and possible combinations are dis- 
cussed. 


006,867 
N89-29638/8/GAR 

(Order as N89-29599/2/GAR, PC a MF 

01) 

Forschungsinstitut der Deutschen Bundespost, Darm- 
stadt (Germany, F.R.). 
Earth-Station Requirements and Description of a 
Complete Facility. 
F. Dintelmann, G. Ortgies, and F. Ruecker. cMay 89, 
7p 
In Esa, Olympus Utilization Conference p 227-233. 


Earth stations appropriate for the reception of the 
three Olympus propagation beacons at 12.5, 20 and 
30 GHz are described. The requirements of the 
beacon reception stations are outlined and trans- 
formed into specifications for an earth station. The F1/ 
DBP experimental earth station in Darmstadt (Germa- 
ny, F.R.) is used as an example. 


006,871 


006,868 
N89-29674/3/GAR 
(Order as N89-29599/2/GAR, PC — on 


ice Systems Ltd., A (Eunooe ae enc, 
of the ESA 
Agency 20/30 GHz Earth Station TOS 
in. CMay 89, 7p 
in Esa, eg Utilization Conference p 457-463. 


— 


A central control and monitoring system is presented. 
The system is designed such that the station can be 
controlled from one position. The operator does not 
have to scan all the equipment panels of the station to 
appraise the functional status and operating condi- 
tions. This is particularly important when less familiar 
operators are using the station for experiments. This 
has been realized using two proprietary computer sys- 
tems to provide a cost effective solution with the 
spares and repair facilities that proprietary equipment 
suppliers can provide. 


006,869 
N89-29675/0/GAR 

(Order as N89-29599/2/GAR, PC A23/MF 

A01) 

Marconi Space Systems Ltd., Portsmouth (England). 
Low Noise Amplifier at 20 GHz for the TDS-6 
Transportable Stations. 
K. Sweeney. cMay 89, 6p 
In Esa, Olympus Utilization Conference p 465-470. 


The special features of an advanced 20 GHz Low 
Noise Amplifier (LNA) manufactured by Marconi Space 
Systems are described. The key characteristic of the 
LNA is its Faron improved noise performance over 
traditional GaAs field effect transistor designs. This 
has been machined setce a combination of high 
electron mobility transistor (HEMT) devices and Peltier 
cooling. The LNA was designed for 30/20 GHz trans- 
portable satellite communications terminals produced 
for and under trial with both ESA and the British Na- 
tional Space Center (BNSC). The terminals used in the 
telecommunication services of the Olympus satellite. 
Performance figures for the LNA are given. 


Spacecraft Trajectories & Flight 
Mechanics 


006,870 
N89-29310/4/GAR 

(Order as N89-29306/2/GAR, PC a4 

01 

Air Force Wright Aeronautical Labs., Wright-Patterson 
AFB, OH. 
Aerothermodynamic Instrumentation. 
R. D. Neumann. cJun 89, 40p 
in AGARD, Special Course on Aerothermodynamics of 
Hypersonic Vehicles 40 p. 


The features of thermal instrumentation, thermal 
model simplifications implicit in thermal instrumenta- 
tions, thermal gage definition, thermal gages, and the 
products of simplifications are discussed. 


006,871 


N89-29328/6/GAR PC A03/MF A01 

Old Dominion Univ., Norfolk, VA. 

Thermo-Viscopiastic Analysis of Hypersonic 

= ~ res Subjected to Severe Aerodynamic 
lea’ 

Progvene Report, 31 Dec. 1988 - 30 Sep. 1989. 

E. A. Thornton, J. T. Oden, W. W. Tworzydlo, and S. 

Youn. Oct 89, 18p NAS 1.26:185915, NASA-CR- 

185915 

Grant NSG-1321 

Previously Announced in laa as A89-30713. 


A thermoviscoplastic computational method for hyper- 
sonic structures is presented. The method employs 
unified viscoplastic constitutive model implemented in 
a finite element approach for quasi-static thermal- 
structural analysis. Applications of the approach to 
convectively cooled hypersonic structures illustrate 
the effectiveness of the approach and provide insight 
into the transient inelastic structural behavior at elevat- 
ed temperatures. 
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006,872 


N89-29362/5/GAR 
(Order as N89-29354/2/GAR, PC = 


Joint Publications Research Service, Arlington, VA. 
Approximate Analytic Method of Calculating 

tlal Maneuvers of Spacecraft in Atmosphere. 

N. L. Sokolov. c18 Jan 89, ip 

In Its Jprs Report: Science and Technology. Ussr: 
Space p 3. Trans. into English from Kosmicheskiye Iss- 
ledovaniya (Moscow, USSR), V. 26, No. 2, Mar. - Apr. 
1988 p 209-219. Original Language Document Was 
Announced in laa as A88-39558. 


A method is proposed for calculating the a 
entry maneuvers of a spacecraft. Errors are evaluated 
for calculations of spacecraft with zero and constant 
values of lift-drag ratio, as well as for problems of opti- 
mal control. Particular attention is given to the determi- 
nation of the trajectory parameiers of the ballistic de- 
scent of spacecraft from earth-satellite orbit. 


Unmanned Spacecraft 


006,873 


AD-A212 945/0/GAR PC A04/MF A01 
Naval woo School, Monterey, CA. 
Project RION Microcomputer Management 


aster’s thesis. 
R. B. Darden. Sep 88, 64p 


This thesis describes the development of a microcom- 
puter project management system for the Space Sys- 
tems Academic Group (SSAG) at the Naval Postgradu- 
ate School. The focus of the paper is on system re- 
—- and implementation to manage Project 

RION. Project ORION is a high technology mini-sat- 
ellite venture under direction of the SSAG. It involves 
the design, procurement, fabrication and testing of the 
satellite in the planning, scheduling and controlling 
phases of project management. Conclusions define 
key factors important in the implementation process 
such as organizational responsibilities, quantification 
of planning detail, personnel training and operatin: 
procedures. oo Commercial software; Critical i 
path method (CPM), Gantt chart. (KR) 


006,874 


AD-A213 324/7/GAR 
Aerospace Corp., E! 
Standard Method for 
Residue on Surfaces. 
Technical rept. 

E. N. Borson, E. J. Watts, and G. A. To. 10 Aug 89, 
65p TR-0089(4530-02)-1, SD-TR-89-63 

Contract F04701-88-C-0089 


PC A04/MF A01 
undo, CA. Lab. Operations. 
ieasurement of Nonvolatile 


Contamination analyses are used to determine if mate- 
rial, components, and subsystems can be expected to 
meet the performance requirements of a system. Of 
particular concern is the quantity of molecular contami- 
nants which might be deposited on critical a ape sur- 
faces from these sources. This would include all time 
periods from fabrication, through loading into the vehi- 
cle, launching, and during the lifetime of the spacecraft 
in orbit. A method for determining the mass of nonvola- 
tile residue (NVR) was generated at The Aerospace 

ation by the authors, and the procedure was ac- 
cepted by the ASTM as Standard E1235, in May 1988. 
The standard applies to the mass of NVR deposited on 
1-sq-ft witness plates exposed in clean rooms, clean 
work areas, and clean enclosures. This report de- 
scribes a wipe method for collecting molecular con- 
taminants from any surface and procedures for gravi- 
metric analysis of the NVR so obtained. Keywords: 
Spacecraft contamination; Space craft; Nonvolatile 
residue; Surface cleanliness. (JES) 


006,875 


N89-29360/9/GAR 
(Order as N89-29354/2/GAR, PC A04/MF 
A01) 
Joint Publications Research Service, Arlington, VA. 


202 VOL. 90, No. 3 


Evolution of Rotation of Gyrostat Satellite = 
ing Viscous-Elastic Discs in Circular Orbit. 

B. G. Demin, V. Y. Konks, and Y. G. Markov. c18 
Jan 89, 1p 

In Its Jprs Report: Science and Technology. Ussr: 
Space p 2. Trans. into — from Kosmicheskiye Iss- 
ledovaniya (Moscow, USSR), V. 26, No. 2, Mar. - Apr. 
1988 p 193-198. 


A study is made of the motion of a symmetrical S- 
tat satellite around its center of — vscoe- 
lastic homogeneous disc-ring is located in the equato- 
rial plane of the satellite’s ellipsoid of inertia. The rotor 
is assumed to be statically and dynamically balanced. 
The center of mass of the system is assumed to move 
in a circular orbit in a Newtonian force field. Approxi- 
mate equations are produced which describe the evo- 
lution of the rotary motion of the system. The steady 
motion of the system is determi and its stability is 
estimated. The solution assumes rotation of the 
system around its axis of symmetry, which coincides 
with a perpendicular to the orbit. 


006,876 
N89-29361/7/GAR 
(Order as N89-29354/2/GAR, PC on 


Motion of Tether During Deployment and Retrieval 
o' ing yment and Retrieva 
of Tether System Orit Abetract Onty. 

Y. M. Levin. c18 Jan 89, 1p 

in Its Jprs Report: Science and Technology. Ussr: 
Space p 3. Trans. into roy from Kosmicheskiye Iss- 
ledovaniya (Moscow, USSR), V. 26, No. 2, Mar. - Apr. 
1988 p 199-208. 


Some processes involved in deployment and retrieval 
ofa — tether were studied. Considering the 
weight of the tether greatly complicates the problem. A 
new form is presented of the equation of motion, facili- 
tating both analytic and numerical investigation of this 
case. The —— performed for two satellites con- 
nected by a te of variable length in elliptical orbit, 
with the tether assumed to be very flexible but not 
elastic. The excitation of transverse oscillations of the 
tether as it is deployed or retrieved is studied. It is 
shown that as the tether is smoothly deployed, a qua- 
sisteady bending shape develops, while retrieval char- 
acteristically produces transverse oscillations. 


006,877 
N89-29363/3/GAR 
(Order as N89-29354/2/GAR, PC aD 
01 
Joint Publications Research Service, Arlington, VA. 
Two Types of Nonlinear Resonant Motion of 
metrical Spacecraft in Atmosphere. Abstract 


Only. 

V. S. Asianov. c18 Jan 89, 1p 

In Its Jprs Report: Science and Technology. Ussr: 

Space p 3. Trans. into — from Kosmicheskiye Iss- 

ar Orig ghd 26, + Mar. - a. 
p 3 inal jai ument Was 

Announced in laa as A88-39559. “ 


The nonlinear motion of a slightly asymmetric reentry 
vehicle around its center of mass is examined during 
the atmospheric descent phase. Two possible modes 
of resonant motion are identified: bank resonance and 
rotational resonance. Avera: equations are ob- 
tained, and necessary and cient conditions for the 
existence of stable resonance are established. Ex- 
pressions are derived for the critical asymmetry pa- 
rameters in the case of which locking into resonance 
occurs. 


006,878 
N89-29364/1/GAR 

(Order as N89-29354/2/GAR, PC —— 

1) 
Joint Publications Research Service, Arlington, VA. 
—— Spacecraft Stabilization. Abstract 
nly. 

L. D. Akulenko. c18 Jan 89, 1p 
In Its Jprs Report: Science and Technology. Ussr: 
Space p 3. Trans. into my from Kosmicheskiye Iss- 
ledovaniya (Moscow, USSR), V. 26, No. 2, Mar. - Apr. 
1988 p 227-235. 


A study is made of a model of the control rotation of an 
asymmetrical solid relative to its center of mass in the 
form of the Euler equations for an absolutely solid 
body. Stabilization is achieved by firing a motor rigidly 
attached to the spacecraft. Stabilization can be 


achieved with two impulses, the magnitudes and mo- 
ments of which are computed. The impulse approxima- 
tion of control pulses is quite convenient for reaction 
engines. In the degenerate case of a spherically sym- 
metrical spacecraft, three fixed pairs of impulses, not 
in the same plane, may be required. 


006,879 


N89-29398/9/GAR 

(Order as N89-29354/2/GAR, PC i 

01 
Joint Publications Research Service, Arlington, VA. 
—" Satellite Telemetry System. Abstract 
nly. 

c18 Jan 89, ip 
In Its Jprs Report: Science and Technology. Ussr: 
Space p 19. Trans. into English from Ntr: Problemy | 
pa, (Moscow, USSR), No. 5, 8-21 Mar. 1988 p 


A satellite frequency telemetry system, the BPChL-1, 
was developed in the Ukraines. It is intended for trans- 
mitting the signals of 10 onboard instruments via a 
single communications line, on a real time basis. The 
system can be used in tests of moving objects and 
gathering and processing geophysical information, 
and also in general industrial telemetry systems which 
have to meet requirements for high precision, capacity 
and noise immunity, compact dimensions, and low 
weight and power consumption. The annual economic 
benefit from introduction of a single system unit is 
111,000 rubles. 


006,880 


N89-29433/4/GAR 

(Order as N89-29430/0/GAR, PC en 

1 

Centre National Toulouse 
(France). 
Earth Observation Payloads: User Requirements. 
J. P. Deshayes, and A. Mizzi. cMay 89, 4p 
In Esa, First European Workshop on Flight Opportuni- 
ties for Small Payloads p 11-14. 


d'Etudes Spatiales, 


Starting from an examination of flight opportunities, ex- 
amples of small spacecraft applicable to Earth obser- 
vation missions are described. A survey of satellites 
already flown had shown that they are rather large and 
heavy, with average mass of 1500 kg and volume 
larger than one cubic meter. It is shown that the pre- 
sented concepts of small payloads design are profita- 
ble in Earth observation. 


006,881 


N89-29434/2/GAR 

(Order as N89-29430/0/GAR, PC On 

1 

European Space Research and Technology Centre, 
Noordwijk (Netherlands). 
Review of Small Telecommunications Missions. 
D. Brown, and M. Clautrier. cMay 89, 3p 
In Its First European Workshop on Flight Opportunities 
for Small Payloads p 15-17. 


A market study is carried out showing that developing 
countries can benefit from having a tailored domestic 
communication satellite system. It is concluded that 
the market is at an interesting size for enterprising 
manufacturers to design a low cost satellite which can 
also be launched at low cost. 


006,882 


N89-29437/5/GAR 
(Order as N89-29430/0/GAR, PC A09/MF 
A01) 


Surrey Univ., London (England). 

Small Satellites: The UOSAT Experience. 

M. N. Sweeting. cMay 89, 5p 

In Esa, First European Workshop on Flight Opportuni- 
ties for Small Payloads p 33-37. 


The inexpensive and cost effective small satellite re- 
search program at the University of Surrey (U.K.) is de- 
scribed, focusing on the experience gained from the 
design, construction and seven years of orbital oper- 
ation of two small spacecraft launched into polar, Sun 
synchronous, low Earth orbit by NASA in 1981 and 
1984. Details of two new low cost spacecraft due for 
launch on Ariane are summarized. 





006,883 
N89-29440/9/GAR 
(Order as N89-29430/0/GAR, PC men 
Technische Univ. Berlin (Germany, F.R.). 
University Experiments for Small Satellites. 
U. Renner. cMay 89, 5p 
In Esa, First European Workshop on Flight Opportuni- 
ties for Small Payloads p 47-51. 


The capabilities and growth potential of the TUBSAT 
design, in particular in the area of precise attitude con- 
trol, and its applications to a number of university ex- 
periments are discussed. Of particular importance is 
the selection of a launch opportunity that is affordable 
in price and provides a suitable orbital height, orbital 
inclination and a foreseeable launch date. 


006,884 
N89-29441/7/GAR 
(Order as N89-29430/0/GAR, PC a 
Bremen Univ. (Germany, F.R.). 
Brem-Sat: A Small University Satellite. 
. Igiseder, H. J. Rath, and P. Schlomm. cMay 89, 
p 
in Esa, First European Workshop on Flight Opportuni- 
ties for Small Payloads p 53-57. 


A novel three phase concept guarantees the optimal 
exploitation of a satellite mission. This concept en- 
ables inexpensive operation of microgravity experi- 
ments inside the shuttle payload bay, long term experi- 
ments after the release of the Get Away Special con- 
tainer and experiments during the reentry phase. 


006,885 
N89-29442/5/GAR 

(Order as N89-29430/0/GAR, PC ows 
Amsat-Deutschland e.V., Marburg (Germany, F.R.). 
Amsat: Developments and Flight Experience. 
K. Meinzer. cMay 89, 3p 
In Esa, First European Workshop on Flight Opportuni- 
ties for Small Payloads p 61-63. 


The Oscar and P3 amateur satellite projects are de- 
scribed. The P3 satellites are intended for elliptical 
orbits with high altitude (Molnija Orbits). This was 
chosen to optimize communication coverage. A total 
of three P3 satellites so far have been built and 
launched on Ariane. Future plans are discussed. 


006,886 
N89-29443/3/GAR 
(Order as N89-29430/0/GAR, PC A09/MF 


A01) 
Swedish Space Corp., Solna. 
Freja: The Design of a Small Scientific Satellite. 
S. Grahn. cMay 89, 5p 
In Esa, First European Workshop on Flight Opportuni- 
ties for Small Payloads p 65-69. 


A Swedish scientific satellite designed to carry instru- 
ments for research into the aurora is described. The 
satellite will be launched on a Long March 2 rocket in 
1992. The design of this low cost satellite is discussed 
with emphasis on the design features driven by the 
launch vehicle interface and the benefits to low cost of 
well defined interfaces. 


006,887 
N89-29447/4/GAR 
(Order as N89-29430/0/GAR, PC A09/MF 


A01) 
Italspazio, Rome (Italy). 
Low-Cost and Multipurpose Satellite for Communi- 
cations Systems. 
G. Barresi, and G. Rondinelli. cMay 89, 7p 
In Esa, First European Workshop on Flight Opportuni- 
ties for Small Payloads p 87-93. 


Possible strategy approaches to reduce the costs in- 
volved with satellite development and launch are dis- 
cussed including use of subsystems and equipments 
specifically designed for a low cost production, leftover 
launching capacities, a small bus capable to fly at mar- 
ginal cost on expendable launch vehicles. A small bus 
design is described. 


006,888 
N89-29451/6/GAR 
(Order as N89-29430/0/GAR, PC en) 
1 


Aeritalia S.p.A., Turin (Italy). 
Carina: A Reentry Vehicle for Microgravity Experi- 


ments. 

G. Borriello, A. Salza, and S. Lavitola. cMay 89, 9p 
In Esa, First European Workshop on Flight Opportuni- 
ties for Small Payloads p 115-123. 


A space vehicle with reentry capability, able to carry on 

microgravity experiments in space is described. Addi- 

tional remote sensing mission possibilities are also en- 

visaged with some modification. Take off weight 

ranges from 500 to 650 kg, and it can house up to 150 

nec payloads, for a mission duration of up to 20 days. 
feasibility study is now completed. 


006,889 

N89-29467/2/GAR PC A03/MF A01 
National Space Development Agency of Japan, Ibar- 
aki. Equipment and Parts Development Dept. 
Development and Evaluation of Experimental Geo- 
detic Satellite (AJISAI). 

H. Hashimoto. 16 Nov 87, 11p NASDA-CP-05-1, 
JTN-88-80021 

In Japanese; English Summary. Presented at Nasda’s 
19th Technical Session, Ibaraki, Japan, 16 Nov. 1987. 


The Experimental Geodetic Satellite (EGS: alias 
AJISAI) was launched on the test-flight of the H-1 
Launch Vehicle. The EGS reflects both laser pulse and 
sunlight so that its range and direction can be meas- 
ured from ground stations by laser-ranging and optical 
instruments. The EGS has solar reflecting mirrors and 
laser reflectors, but has no radio equipment. As a 
result of the observation data analysis, the function of 
the EGS met with expectations for it. Brightness is ap- 
proximately 2 stellar magnitude and strong laser sig- 
nals have been returned to Earth. The Hydrographic 
Department of the Maritime Safety Agency started 
measurements of relative positions between the pri- 
mary station and the Japanese base station in late 
1987. The NASA and other agencies are conducting 
observations with respective purposes. These obser- 
vations are expected to lead to further developments 
in the geodetic and geophysical measurements and 
research of the Earth. 


006,890 

N89-29468/0/GAR PC A03/MF A01 
Tsukuba Space Center, Ibaraki (Japan). 

Development of Engineering Test Satellite-5 (ETS- 
5): EM/PFM (Protflight Model) Process. 

O. Tsutsui, S. Yamada, T. Katagi, and Y. Kanamori. 
16 Nov 87, 11p NASDA-CP-05-2, JTN-88-80022 

in Japanese; English Summary. Presented at Nasda’s 
19th Technical Session, Ibaraki, Japan, 16 Nov. 1987. 


In the development of Engineering Test Satellite-5 
(ETS-5), the EM/PFM (protoflight model) development 
process was applied. This process is one cycle shorter 
than the EM/PM/FM process so far adopted. The pro- 
toflight tests (PFT) of the system and the components 
were conducted according to the standard of the 
NASDA Engineering Specification-7A, General Envi- 
ronmental Test Specification (For Spacecraft). As a 
result, the design of the protoflight model is verified. 
Residual useful life is confirmed to meet the specified 
requirements. The electrical performance data were 
good throughout the protoflight test so there is every 
reason to expect that the protoflight model should 
behave well. Since the EM/PFM process is normally 
used for the spacecraft with few newly developed 
areas, the successful application on the ETS-5 project 
will have significant effect on future projects. 


006,891 

N89-29469/8/GAR PC A03/MF A01 
National Space Development Agency of Japan, Tokyo. 
Result of the Check-out of Marine Observation 
Satellite-1 (MOS-1). 

T. Matsueda, and H. Horigucti. 16 Nov 87, 12p 
NASDA-CP-05-3, JTN-88-80023 

In Japanese; English Summary. Presented at Nasda’s 
19th Technical Session, Ibaraki, Japan, 16 Nov. 1987. 


The Marine Observation Satellite-1 (MOS-1) which 
was launched from NASDA’s Tanegashima Space 
Center on February 19, 1987 by means of a N-2 
Launch Vehicle (a two-stage N-16 (F) Launch Vehicle) 
was named MOMO-1 after entering orbit. The MOS-1 
is the space segment of the global satellite remote 
sensing system whose objective is to promote better 
utilization of natural resources and the preservation of 
the environment. The MOS-1 is the first Japanese 
earth observation satellite built with original Japanese 
technology. The satellite will be used to observe the 
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color and temperature of the sea surface as well as to 
establish a common technology which will be applied 
to earth observation satellites. The results of the 
checkout tests are reported. Subsystems such as te- 
lemetry tracking and command (TTC), electrical power 
pone ren er. paddle subsystem (PADL), attitude 
and orbit control subsystems (A Aap are control 
subsystem (RCS), and the thermal control ee ry 
(TCS) showed that all systems behaved as 

As of September 1987, MOS-1 has pobeb re the eat 
— phase and is providing excellent observation 

jata. 


006,892 


N89-29470/6/GAR PC A02/MF A01 


National Space emp ey Agency of Japan, Ibar- 
aki. System mr rye 
Research of H-2 


Orblting Plane (HOPE). 1. HOPE: 


System Concept. ; 

T. Akimoto, T. Ito, and H. Miyaba. 16 Nov 87, 7p 
NASDA-CP-05-6, JTN-88-80026 

In Japanese; English Summary. See also N89-29471 
and N89-29472. Presented at Nasda’s 19th Technical 
Session, Ibaraki, Japan, 16 Nov. 1987. 


Parallel with the progress of the space station and H-2 
Launch Vehicle projects, the National Space Develop- 
ment Agency of Japan (NASDA) has started studies of 
a two-way space transportation system gh 1985. 
Since 1987, the NASDA has been studying 

two-way space vehicle to be launched ‘oe ‘te 2 
Launch Vehicle. This space plane is called the H-2 Or- 
biting Plane (HOPE). The configuration of HOPE is 
composed of the structural, thermal protection, guid- 
ance control, propulsion, actuator, thermal Pe eapae 
power and communication ro: Test flights 
scheduled for around 1996. ints rate of te its 
basic concept are: (1) it is unmani ; (2) it has the 
ability to stay in space for more than 96 hours; (8) ithas 
the capability to automatically land on a 3,000 m-class 
runway; and (4) it has the ability of rendezvousing and 
docking with the Japanese Experimental Module 
(JEM) and platforms. 


006,893 

N89-29471/4/GAR PC A02/MF A01 

National Space Development Agency of Japan, Ibar- 

aki. System creer Dept. 

panne of H-2 Orbiting Plane (HOPE). 2. Thermal 
Concept. 


rae Matsushita M. Yamamoto, T. Onishi, and T. 
Kobayashi. 16 Nov 87, 7p NASDA-CP-05-7, JTN-88- 


80027 
In Japanese; English Sum . See also N89-29470 
and N89-29472. Presented at Nasda’s 19th Technical 


Session, Ibaraki, Japan, 16 Nov. 1987. 


The H-2 Orbiting Plane will be exposed to a severe 
thermal and mechanical environment during its oper- 
ation ~— launching, in orbit, during exoatmospheric 
reentry upon landing). An excellent thermal pro- 
tection system, which is light and excels in high 
strength capable of withstanding this severe environ- 
ment must be developed. Its main structural materials 
and members (with high operation temperature) must 
be cabable of retaining high specific strength and spe- 
Cific rigidity at a high core Research on the pri- 
mary structural members and the thermal protection 
system (TPS), which are particularly important for the 
HOPE thermal structure system, is being conducted. 
Fabrication and tests on ceramic tiles, carbon/carbon, 
flexible adiabatic materials and high-performance TPS 
(Ti-alloy and Ni-alloy systems) are being conducted in 
the area of TSP research. Basic tests are being run on 
fiber/polyimide FRP (fiber reinforced wd ony as pri- 
mary structural members. Tests regardi ae re- 
search are basic tests, pilot tests and partial s' 
tests. 


006,894 

N89-29472/2/GAR PC A02/MF A01 
National Space Development Agency of Japan, Ibar- 
aki. cms apy ny Parts Development Dept. 
Research of H-2 Orbiting Plane (HOPE). 3. HOPE: 
Guidance eo Control 

Y. Takizawa, S. Tanaka, . Izumi, and T. Kimura. 16 
Nov 87, 8p NASDA-CP-06-6, JTN-88-80028 

In Japanese: lish Summary. See also N89-29470 
and Neo 20471, resented at Nasda’s 19th Technical 
Session, Ibaraki, Japan, 16 Nov. 1987. 


The principal functions of HOPE’s guidance and con- 
trol system will be system management, navigation, 
guidance, control, and checkout. HOPE will be an un- 
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manned vehicle so the guidance and control system 
must be capable of automatically performing all of the 
i and control functions including landing. 
tech such as real-time redundant man- 

it technology to make possible a highly reliable 
(accident So, integrating technology for a 
variety of e and software, and system testing 
technology to evaluate these will be required. Naviga- 
tion, guidance and control software for the on-orbit, re- 
entry, TAEM and landing phases must be appropriate 
algorithms to ensure performance of required func- 
tions to cope with disturbances such as wind, and also 
the estimation errors in the aerodynamic characteris- 
tics. Hardware such as the guidance and control com- 
itioning system (GPS) receiver, star 

sensor and microwave landing equipment will require a 
lot of development work. The basic configuration, 
specifications, modes, etc. of hardware and software 
are already determined. 


006,895 
N89-29475/5/GAR PC A03/MF A01 
National Space Development Agency of Japan, Ibar- 
aki. System ey et ee 

and Flight Operations of Engineering 
Test Satellite-5 —— 
T. Anzai, and S. Yamada. 9 Jun 88, 30p NASDA-CP- 
06-1, JTN-88-80049 
In J ; English Summary. Presented at Nasda’s 
4th Technical Symposium, Tokyo, Japan, 9 Jun. 1988. 


The Engineering Test Satellite-5 (ETS-5) was 
launched successfully on August 27, 1987, by the H-1 
Launch Vehicle (three-stage test vehicle) from Tane- 
gashima Space Center of the National Space Develop- 
ment Agency of Japan (NASDA) and was positioned 
on geostationary orbit at 150 degrees E. on September 
17. The results of the initial functional checkout 
showed that the bus subsysterns and the experimental 
equipment, such as the Aeronautical Maritime Experi- 
mental Transponder (AMEX) including all redundant 
systems, maintained the specified performance in 
orbit. During the normal operational phase, all oper- 
ations in housekeeping, stationkeeping and experi- 
mentation using AMEX were executed smoothly and 
have produced good data. The present status of the 
satellite is fairly and very stable, except for the 
malfunction of the Remote Interface Unit (RIU) 1A. Re- 
sults of the development, launch and orbital oper- 
ations of ETS-5 indicate that the mission objectives 
were met, such as Loeyotg | basic technologies for 
the bus system needed for the geostationary three- 
axis stabilized satellite, flight testing of new technol- 
-— for future application satellites, etc. Also, the 
EM/PFM development process and management of 
the residual life for flight worthiness of the 
applied successfully to the ETS-5 project. 


FM were 


006,896 
N89-29537/2/GAR 
Aeritalia S.p.A., Turin (Italy). 
Evaluation of Titanium Castings for Aerospace 


ponents. 
G. Arsento. 1988, 23p ETN-89-95215 
Presented at the AGARD Workshop 1, Mierlo, Nether- 
lands, 2-7 Oct. 1988. 


The production quality and the behavior of titanium 
—- are investigated. Titanium cast parts and ma- 

ined ones are compared. Static, fatigue, and cut-up 
tests are performed. The investigations are carried out 
on three different structural components. The charac- 
terization of the cast material is obtained by dissection 
specimens and structural tests on full scale compo- 
nents. Parts are obtained using rammed graphite and 
lost wax casting processes. The dimensional controls 
performed on production parts revealed no significant 
deviations from the drawing shape. Mechanical char- 
acteristics results revealed tensile properties from 9 to 
15 percent better than the specification requirements. 


PC A03/MF A01 


006,897 
eoeeann —_ fc A23/MF A01 
uropean ice Agency, Paris (France). 
Utilization erence. 
4 = and B. Battrick. cMay 89, 527p ESA-SP- 


In French and English. Conference Held in Vienna, 
Austria, 12-14 Apr. 1989. - 


No abstract available. 


006,898 
N89-29600/8/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 
A01) 
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European Space Agency, Paris (France). 
mpus Satellite Program. 
J. Paul. cMay 89, 8p 
In Its Olympus Utilization Conference p XV-XXIl. 


The history of the Olympus program is described. The 
factors taken into consideration in designing the satel- 
lite and the reasons for building the satellite are de- 
scribed. A program timeline is included. 


006,899 
N89-29602/4/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 


A01) 
Eutelsat, Paris (France). 
Role of Experimental Satellites for European Tele- 
communications rators. 
P. Barthmann, and A. Patacchini. cMay 89, 12p 
In Esa, Olympus Utilization Conference p XXIX-Xx«. 


A brief history of the development of European satel- 
lite communication is presented. The importance of 
the research involving such satellites as Telstar, Sym- 
phonie, Sirio, and the Orbital Test Satellite OTS (ESA) 
is presented. The experiments carried our on OTS 2 
and Olympus are discussed in greater detail. 


006,900 
N89-29603/2/GAR 
(Order as N89-29599/2/GAR, PC A23/MF 
A01) 
European Space Agency, Paris (France). 
Olympus Utilization Program. 
P. Bartholome. cMay 89, 2p 
In Its Olympus Utilization Conference p Xxxxi-Xoxaii. 


Guidelines to improve the coordination of experimen- 
tation, television broadcasting and data transmission 
of the Olympus satellite are outlined. Availability of the 
satellite to different user groups is explained. Problems 
concerning the need for standardization in broadcast- 
ing and conditional access are addressed. 


006,901 
N89-29608/1/GAR 
(Order as N89-29599/2/GAR, PC —_ on 
01 


Hughes Network Systems, Inc., Germantown, MD. 
VSAT (Very Smail Aperture Terminals) Experience 
in North America. 

A. M. Werth. cMay 89, 6p 

in Esa, Olympus Utilization Conference p 25-30. 


The evolution and current status of interactive Very 
Small Aperture Terminals (VSATs) technol as well 
as typical applications in service today is discussed. 
Examples of shared and unshared hub systems and 
the deployment of similar systems outside the U.S. are 
presented. VSAT technology is concluded to be the 
most highly promising in satellite communications. 


006,902 
N89-29628/9/GAR 
(Order as N89-29599/2/GAR, PC — 
01) 
Jet Propulsion Lab., Pasadena, CA. 
Olympus Propagation and Communication Experi- 
ments in the US. 
F. Davarian, and T. Pratt. cMay 89, 7p 
In Esa, Olympus Utilization Conference p 157-163. 


The participation of the United States in Olympus ex- 
periments is outlined. These include, basic propaga- 
tion measurement, the Cooperative Data Exchange 
Experiment (CODE), a rain scatter interference meas- 
urement, a small scale diversity experiment, the Per- 
sonal Access Satellite System (PASS), and all systems 
that use adaptive fade compensation techniques simi- 
lar to the Advanced Communications Technology Sat- 
ellite (ACTS) of NASA. 


006,903 
N89-29629/7/GAR 
(Order as N89-29599/2/GAR, PC —_ pod 
01 


European Organization for Nuclear Research, Geneva 
(Switzerland). 

Satellite and/or Ground Based Networks: User 
Concerns. 

M. G, N. Hine. cMay 89, 5p 

In Esa, Olympus Utilization Conference p 167-171. 


Current and future user service requirements are re- 
viewed with particular attention to the research com- 


munity, where advanced needs often appear first. The 
concerns of users in this field are summarized, and 
suggestions for user reinvolvement in development 
work and policy making are proposed. The role of sat- 
ra as complementary to ground circuits is illustrat- 


006,904 


N89-29630/5/GAR 
(Order as N89-29599/2/GAR, PC —- 
1 


) 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 
Satellite and Terrestrial Networks for Multi-Media 
Communication. 
C. J. Adams. cMay 89, 3p 
In Esa, Olympus Utilization Conference p 173-175. 


Multimedia communications systems involving voice, 
moving and still images, and graphics are investigated. 
Two experiments concerned with wide-area integrated 
networks, Unison, which uses high speed terrestrial 
links, and Satine-2, which uses a broadcast satellite 
channel on ECS, are described. The satellite network 
will be extended to use both ethernet and a high speed 
local network, the Cambridge fast ring. The two net- 
works will be joined. The relationship of this joint net- 
work to broadband ISDN network is discu 4 


006,905 


N89-29632/1/GAR 

(Order as N89-29599/2/GAR, PC OD 

01 

European Space Research and Technology Centre, 
Noordwijk (Netherlands). 
10C (Inter-Orbit Communications) Experiment for 
Data Relay from Eureca (European Retrievable 
Carrier) via Olympus. 
S. E. Dinwiddy, and N. Neale. cMay 89, 4p 
In Its Olympus Utilization Conference p 187-190. 


The ESA Inter-Orbit Communications (IOC) experi- 
ment designed to relay data between a space terminal 
mounted on the European Retrievable Carrier (Eureca) 
in a 500 km altitude orbit and an earth terminal via the 
pes ode GHz communications payload of Olympus is de- 
scribed. 


006,906 


N89-29644/6/GAR 

(Order as N89-29599/2/GAR, PC A23/MF 

A01) 

Istituto Superiore delle Poste e delle Telecomunica- 
zioni, Rome (Italy). 
Italian Telecommunication Experiments on the 
Olympus Satellite. 
A. Martinelli, A. Vighi, P. Migliorini, A. Marzoli, and E. 
Saggese. cMay 89, 7p 
In Esa, Olympus Utilization Conference p 269-275. 


The programs developed in Italy to conduct an exten- 
sive experimental campaign with Olympus for analyz- 
ing new capabilities for telecommunication services 
and related technologies are outlined. Special empha- 
sis is given to thin route time division multiple access, 
tele-education, atomic clock synchronization, ranging 
measurements, radiomobile coding, and digital televi- 
sion transmission. 


006,907 


N89-29645/3/GAR 

(Order as N89-29599/2/GAR, PC A23/MF 

A01) 

British Telecom International, London (England). 
Overview of the British Telecom Experiments on 
Olympus. 
A. G. Reed. cMay 89, 6p 
In Esa, Olympus Utilization Conference p 279-284. 


An outline of British Telecom’s views on experimental 
satellites is presented, and its rationale for undertaking 
substantial programs of experiments in each of the 
four Olympus payloads is outlined. The reasoning 
behind the choice of experimental subject is given in 
each case, with an indication of the timescale and cost 
involved. A summary of the salient features of the larg- 
est of the programs, the propagation measurement 
and analysis program, is included. The need for experi- 
mental satellites such as Olympus for research and 
development purposes is outlined. 





006,908 


N8S9-29646/1/GAR 

(Order as N89-29599/2/GAR, PC aaa 
Deutsche Bundespost, Darmstadt (Germany, F.R.). 
Fernmeidetechnisches Zentralamt. 
Deutsche Bundespost/FTZ (Fernmelidetech- 
nisches Zentralamt) Activities in the Olympus Ex- 
perimentation Program: Objectives and Experi- 
ment Set-Ups. 
M. Lugert. cMay 89, 7p 
In Esa, Olympus Utilization Conference p 285-291. 
Prepared in Cooperation with Fernmeldetechnisches 
Zentralamt, Darmstadt (Fed. Republic of Germany). 


The activities of the Telecommunications Engineering 
Center (FTZ) of the Deutsche Bundespost in the Olym- 
pus Experimentation Program are presented. The vari- 
ous communication experiments which are to be car- 
ried out in the framework of the GECO (Group of Ex- 
perimenters of CEPT Administrations for Olympus) are 
described. These include: TV news gathering/TV dis- 
tribution, teleseminar experiments, data distribution to 
microterminal experiments, SMS-TDMA (time division 
multiple access) experiments, and TDMA frequency di- 
versity experiments. The applied experiment configu- 
rations and the layout and design of the transportable 
20/30 GHz earth stations to be used in the experi- 
ments are described. 


006,909 


N89-29648/7/GAR 

(Order as N89-29599/2/GAR, PC —_ 
British Telecom Research Labs., Ipswich (England). 
British Telecom’s Programme of SS-Tdma (Satel- 
lite Switched-Time Division Multiple Access) Ex- 
periments. 
K. R. G. Fowler, M. R. W. Manning, and R. Gedge. 
cMay 89, 4p 
In Esa, Olympus Utilization Conference p 301-304. 
Sponsored by British Telecom International Prepared 
in Cooperation with Deutsche Bundespost, Darmstadt, 
Fed. Republic of Germany; Fernmeldetechnisches 
Zentralant, Darmstadt, Fed. Republic of Germany; Te- 
lecom Denmark, Taastrup; and Surrey. 


The preparation for SS-TDMA (satellite switched time 
division multiple access) experiments proposed by 
British Telecom for the early stages of the Olympus 
program are described. Particular emphasis is given to 
studying the problems of acquiring and synchronizing 
with the on-board switch. The best approach to an SS- 
TDMA implementation is to provide specialized equip- 
ment for the acquisition and synchronization function 
together with appropriate interfacing to facilitate the 
use of standard proprietary TDMA terminal equipment 
for the communications function. A detailed descrip- 
tion of an acquisition and synchronization unit which 
has been designed and constructed at British Telecom 
Research Labs is included. 


006,910 
N89-29649/5/GAR 
(Order as N89-29599/2/GAR, PC wy -4 
01 
Telecom Denmark, Tastrup. Telecommunications 


Labs. 
On-Board Clock Control for Olympus. 
K. Olsen, M. B. Clausen, and B. Loenroth. cMay 89, 


6p 
In Esa, Olympus Utilization Conference p 305-310. 


The interconnection of independent networks with an 
SS-TDMA (satellite switched - time division multiple 
access) satellite is described. The interconnection is 
achieved by a on-board clock to a highly 
stable earth clock. Several approaches for — st 
the on-board clock are described and discussed. 
mathematical model for the correcting algorithm is 
given. The model allows the performance to be pre- 
dicted. The influence of nonlinearities is investigated 
by simulations. The proposed solution allows intercon- 
nection of national networks, as described in recom- 
mendation CCITT G811. 


006,911 


N89-29650/3/GAR 
(Order as N89-29599/2/GAR, PC ow 


Institut fuer Weltraumforschung, Graz (Austria). 


Experiment to Interconnect Local Area Networks 
via the Specialized Services Payload of 

Using SS-Tmda (Satellite Switched-Time 

Multiple Access) Techniques. 

O. Koudelka, W. Riedler, and T. Waibel. cMay 89, 8p 
Contract ESA-7519/88/NL/PR 

In Esa, Olympus Utilization Conference p 311-318. 
Sponsored by the Austrian Ministry of Science and Re- 
search and the Austrian Ptt Prepared in Cooperation 
with Joanneum Research Centre, Graz, Austria. 


A proposal to adapt a system to interconnect local 
area networks by satellite for operation over the spe- 
cialized services payload of Olympus, ney 
Switched Time Division Multiple Access (SS-TDMA) 
techniques is presented. The internetworking system 
for the Olympus 20/30 GHz payload elaborated by a 
consortium involving the CNUCE Institute (Italy). 
Rutherford Appleton Lab. (U.K.), and the INW/IAS In- 
stitutes in Graz, Austria is outlined. This infrastructure 
is used to extend the system CM’s capabilities for SS- 
TDMA and to study in particular synchronization to the 
onboard switch. 


006,912 


N89-29677/6/GAR 

(Order as N89-29599/2/GAR, PC oe -4 
British Telecom International, London (England). 
— of Specialised Services Pa A 
ties. 
A. G. Reed. cMay 89, 2p 
In Esa, Olympus Utilization Conference p 477-478. 


The involvement of the BBC and of RAI (Radiotelevi- 
sione Italiana) in the television broadcasting payload of 
Olympus is outlined. The potential of new broadcasting 
and television technologies is stressed. The develop- 
ment of high-definition television is considered particu- 
larly significant. Future plans of ESA, BBC and RAI in 
this area are outlined. 


006,913 


N89-29678/4/GAR 

(Order as N89-29599/2/GAR, PC oat s' 
Institut fuer Weltraumforschung, Graz (Austria). 
Summary of 20/30 GHz te oye Activities. 
O. Koudelka, and W. Lothaller. cMay 89, 3p 
In Esa, Olympus Utilization Conference p 479-481. 


Certain specialized-services payload activities are 
mentioned as being significant. These include: the five 
spot beam available on the Ku-band, four of which can 
be used simultaneously; transponder flexibility; the 
mobile 3.5 meter Ku-band terminals; and the increas- 
ing use of very small aperture terminals. The enhance- 
ment and flexibility of satellites, the interconnection of 
area networks and the development of multi-point vi- 
deoconferencing are cited as being the most promis- 
ing trends in satellite communication development. 


006,914 


PAT-APPL-7-357 757/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Torsional Suspension System for Testing Space 
Structures. 

Patent Application. 

W. H. Reed, and R. R. Gold. Filed 26 May 89, 12p 
N89-28547/2, NASA-CASE-LAR-14149-1-SB 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A low frequency torsional suspension system for test- 
ing a space structure uses a plurality of suspension 
stations attached to the space structure along the 
length thereof in order to suspend the space structure 
from an overhead support. Each suspension station in- 
cludes a disk pivotally mounted to the overhead sup- 
port, and two cables which have upper ends connect- 
ed to the disk and lower ends connected to the space 
structure. The two cables define a parallelogram with 
the center of gravity of the space structure being verti- 
cally beneath the pivot axis of the disk. The vertical 
distance between the points of attachment of the 
cables to the disk and the pivot axis of the disk is ad- 
justed to lower the frequency of the suspension 
system to a level which does not interfere with fre- 
quency levels of the space structure, thereby enabling 
accurate measurement. 


006,918 
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006,915 

AD-A213 267/8/GAR PC A03/MF A01 

Air Force Geophysics Lab., Hanscom AFB, MA. 

Design, Fabrication and Testing of a Prototype 
Helium Dewar. 


Spacecraft 

Final rept. Oct 83-Sep 86. 

R. F. Walters. 6 Oct 87, 24p Rept nos. AFGL-TR-87- 
0272, AFGL-IP-334 


The objective of the Prototype Spacecraft Helium 
Dewar (PSHD) was to demonstrate a conversion of su- 
percritical liquid helium (LHe) to superfluid LHe during 
a sounding rocket launch of 15 minute duration, by 
using the vacuum of space as a pump. The design was 
completed and the flight unit fabricated. Structural 
qualification tests were conducted on fiberglass/alu- 
minum epoxy joints. Component tests of the Joule 
Thomson Expander and the counterflow heat ex- 
changer were started, but terminated because of in- 
consistent results. The design and analysis of the Su- 
perfluid liquid helium conversion tank with its associat- 
ed heat exchanger was completed. (jhd) 


006,916 

AD-A213 325/4/GAR PC A03/MF A01 
Aerospace Corp., El Segundo, CA. Lab. Operations. 
Design and Tests of Simple, Inexpensive Opticai 
Beacon for Use on Smail Satellites. 

Technical rept. 

T. L. Hayhurst, M. N. Osibov, R. W. Russell, R. J. 
Maulfair, and R. Fleeter. 28 Aug 89, 35p TR- 
0089(4051-01)-1, SD-TR-89-67 

Contract F04701-88-C-0089 


A standard photography flash unit modified for auto- 
matic repetitive flashing and presetable pulse duration 
was tested for its utility as an aid for optically acquiring 
a target in low earth orbit. The relative visibility of the 
flash with respect to repetition rate and pulse duration 
was measured with two types of low-light-level TV 
camera systems over a range of effective distances. 
Optimal operating parameters for the flash were deter- 
mined for its application as an optical beacon on the 
small satellites used in the Chemical Release Obser- 
vation (CRO) experiments, part of the Infrared Back- 
grounds and Signatures Survey (IBSS) Space Shuttle 
mission. (RRH) 


006,917 
N89-29368/2/GAR 
(Order as N89-29354/2/GAR, PC aaa 

Joint Publications Research Service, Arlington, VA. 

ics of Electron Beam Injected into lonos- 
phere Near Sateilite. Abstract Only. 
V. A. Fedorov. c18 Jan 89, 1p 
In Its Jprs Report: Science and Technology. Ussr: 
Space p 4. Trans. into io. from Kosmicheskiye Iss- 
ledovaniya (Moscow, USSR), V. 26, No. 2, Mar. - Apr. 
1988 p 270-278. Original Language Document Was 
Announced in laa as A88-39565. 


The dynamic characteristics of an electron beam in- 
jected into the ionosphere from a satellite is analyzed. 
Attention is given to the main characteristics acquired 
by the beam during its motion in the disturbed plasma 
in the vicinity of the satellite. It is shown that the elec- 
tric field of the charged satellite causes beam energy 
losses, a plasma-frequency modulation of the beam, 
and a restructuring of the beam geometry. 


006,918 
N89-29410/2/GAR 

(Order as N89-29354/2/GAR, PC ae 
Joint Publications Research Service, Arlington, VA. 
Us Company to Fly Biocrystal Experiment on Mir 
Station. Abstract Only. 


Y. Subbotin. c18 Jan 89, 1p 

In Its Jprs Report: Science and Technology. Ussr: 
Space p 31. Trans. into English from Sovetskaya Ros- 
siya (Moscow, USSR), 12 Apr. 1988 p 3. 


For the first time, the U.S. Government has authorized 
a private American company to conduct scientific re- 
search on board a Soviet space station. A commercial 
agreement has been reached between this firm, Pay- 
load Systems Incorporated, and the USSR Main Ad- 
ministration for Development and Use of Space Tech- 
nology for the Economy and Scientific Research (Glav- 
kosmos). This agreement calls for conducting a series 
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of six experiments, in the course of which an American 
unit for growing biocrystals will be delivered to the Mir 
station by a Progress transport spaceship. This unit will 
operate on the station in conditions of prolonged 
weightlessness. Soviet cosmonauts will return it to 
Earth when the next experiment is completed. The 

which is obtained can ultimately be utilized for 
development of new drugs. 


006,919 
N89-29412/8/GAR 
(Order as N89-29354/2/GAR, PC ae 3 
1 


Joint Publications Research Service, Arlington, VA. 
USSR International Projects in Space Research. 

S. A. Nikitin. c18 Jan 89, 9p 

In Its Jprs Report: Science and Technology. Ussr: 
= p 33-41. Trans. into English from Novoye V 
Zhizni, Nauke, Tekhnike: Seriya Kosmonavtika, As- 
tronomiya (Moscow, USSR), Dec. 1987 p 38-57. 


In 1987 international cooperation of the Soviet Union 
in the exploration and use of space for peaceful pur- 
poses developed successfully with nine socialist coun- 
tries within the framework of the Interkosmos Multilat- 
eral Program, and on a bilateral basis with Austria, 
Great Britain, India, France, the FRG, the U.S., 
Sweden and other countries, as well as with the Euro- 
pean Space Agency. Through the Intercosmos Pro- 
gram, joint efforts were conducted in the field of space 
physics, including space materials technology, in the 
field of space meteorology, communications, space bi- 
ology and medicine, as well as remote sensing of the 
Earth to study its natural resources. Joint efforts in 
space on a bilateral basis with the above listed coun- 
tries encompassed virtually all the main fields of astro- 
nautics. 


006,920 

N89-29413/6/GAR PC A04/MF A01 

National Aeronautics and Space Administration, 

— AL. George C. Marshall Space Flight 
inter. 

Atmospheric Laboratory for Applications and Sci- 

ence, Mission 1. 

P. D. Craven, and M. R. Torr. Oct 88, 65p NAS 

1.15:4101, M-607, NASA-TM-4101 


No abstract available. 


006,921 
N89-29430/0/GAR 
European Space Agency, Paris (France). 

First European Workshop on Flight Opportunities 
for Small Payloads. 

eae and T. D. Guyenne. cMay 89, 195p ESA- 
Workshop Held in Frascati, Italy, 8-10 Feb. 1989. 


PC A09/MF A01 


No abstract available. 


006,922 
N89-29435/9/GAR 

(Order as N89-29430/0/GAR, PC A09/MF 

A01) 

European Space Agency, Paris (France). 
Microgravity Payioads. 
P. Clancy, and !. Duvaux-Bechon. cMay 89, 5p 
In Its First European Workshop on Flight Opportunities 
for Small Payloads p 19-23. 


The constraints imposed when flying small payloads 
for microgravity experiments are discussed. The main 
requirements imposed on the carriers are explained 
and a short review of the different concepts proposed 
by agencies and industries is presented. Some typical 
— relevant for these types of carriers are 
isted. 


006,923 
N&89-29436/7/GAR 

(Order as N89-29430/0/GAR, PC A09/MF 

A01) 

European Space Research and Technology Centre, 
Noordwijk (Netherlands). 
Tech Demonstration Payloads. 
G. Reibaldi. cMay 89, 6p 
In Esa, First European Workshop on Flight Opportuni- 
ties for Small Payloads p 25-30. 


The content, status and planning of the present and 
future technology demonstration program are present- 
ed. The space engineering technologies discussed in- 
clude solid state micro accelerometer, aluminum coat- 
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ing, collapsible tube mast, inflatable structures, atti- 
tude sensor package, liquid gauging technology and 
GaAs solar panels. 


006,924 
N89-29452/4/GAR 

(Order as N89-29430/0/GAR, PC we 4 
INTOSPACE G.m.b.H., Hanover (Germany, F.R.). 
INTOSPACE a for Small Payloads. 
R. Sassi, J. Cornier, A. Plaas-Link, and H. J. 
Sprenger. cMay 89, 3p 
In Esa, First European Workshop on Flight Opportuni- 
ties for Small Payloads p 125-127. 


Medium duration unmanned missions are presented 
including Cosima (protein crystals), Suleika (supercon- 
ductors) and Casimir (zeolites). The basic require- 
ments of the microgravity experiment facilities are de- 
scribed. 


006,925 
N89-29453/2/GAR 
(Order as N89-29430/0/GAR, PC — 
01) 
Dornier-System G.m.b.H., Friedrichshafen (Germany, 
F.R. 


‘R). 

Arp: Autonomous European Small Recoverable Mi- 
crogravity Payloads. 

J. Stapelmann, K. Bockstahler, and P. Clancy. cMay 
89, 4p 

In Esa, First European Workshop on Flight Opportuni- 
ties for Small Payloads p 129-132. 


The main data of payload budgets offered by small 
carrier systems of all microgravity disciplines are iden- 
tified. These payloads are derived from large Space- 
lab/Eureca payloads. Appropriate reference payloads 
are selected and areas of utilization and scientific ex- 
periments are described. It is shown that payloads of 
the same kind can be accommodated to payload con- 
figurations. 


006,926 
N89-29454/0/GAR 

(Order as N89-29430/0/GAR, PC A09/MF 

A01) 

Messerschmitt-Boelkow-Blohm G.m.b.H., Bremen 
(Germany, F.R.). 
— Microgravity Payloads for Recoverable Cap- 
sules. 
|. Retat, P. Vits, and M. Zier. cMay 89, 7p 
In Esa, First European Workshop on Flight Opportuni- 
ties for Small Payloads p 133-139. 


A selected number of existing microgravity scientific 
payloads is analyzed to determine the feasibility and 
potential for adaptation to small reentry capsules. Rec- 
ommendations for selection of suitable experiments 
and their design are derived. The experience acquired 
by development and flight of the Cosima and HKM ex- 
periments for the SETE-1 mission flown in 1988 on 
Chinese Long March system is discussed. 


006,927 

N89-29574/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Washington, DC. 

Commercial Use of Space: A New Economic 
Strength for America. 

1989, 27p NAS 1.83:113, NASA-NP-113 

Original Contains Color Illustrations. 


Space commerce is composed of diverse activities 
which fall into four broad areas: satellite communica- 
tions, earth and ocean observations, materials re- 
search and processing, and space transportation and 
industrial services. Space has become an industrial 
laboratory for materials research and processing. 
NASA’s role in the commercial use of space is dis- 
cussed through its commercial development program. 


006,928 

N89-29575/2/GAR PC A03/MF A01 
National Space Development Agency of Japan, Tokyo. 
Technical Features in the Development of Experi- 
— Equipment Onboard Space Shuttle/Space- 


S. Tanaka, N. Soichi, and T. Nakano. 16 Nov 87, 
12p NASDA-CP-05-9, JTN-88-80029 

In Japanese; English Summary. Presented at Nasda’s 
19th Technical Session, Ibaraki, Japan, 16 Nov. 1987. 


The FMPT (First Material Processing Test) project is 
Japan’s first large-scale experiment onboard the 


Spacelab and will be composed of 22 material proc- 
essing and 12 life science experiments. Safety require- 
ments of onboard equipment is the first priority in order 
to ensure the safety of the crew. The offgassing test is 
a technique devised by the National Aeronautics and 
Space Administration of the United States (NASA) to 
safeguard the health of the crews. The Tsukuba Space 
Center of the National Space Development Agency of 
Japan (NASDA) started to conduct offgassing tests in 
May 1986 after obtaining an approval from NASA. 
NASDA was the first organization to obtain a NASA 
approval to conduct offgassing tests, other than 
NASA. The main technological issues are as follows: 
(1) interface compatibility with the Space Shuttle/ 
Spacelab; (2) safety; (3) operability; (4) maximum 
noise generation amount; and (5) interface with the 
NASA terrestrial stations. 


006,929 

N89-29576/0/GAR PC A03/MF A01 
Naples Univ. (Italy). Ist. di Aerodinamica. 
Experimental Results on Microgravitational Fluid 
Dynamics during Texus Program. 

R. Monti, and R. Fortezza. 1987, 12p ETN-89-95198 
Presented at the 9th Associazione Italiana di Aeronau- 
tica Ed Astronautica National Congress, Palermo, Italy, 
26-28 Oct. 1987. 


The results of temperature and velocity field measure- 
ments inside a liquid bridge, are reported. The charac- 
teristic numbers at the onset of the oscillating Maran- 
goni regime and the correlation with numerical results, 
are evaluated. The microgravitational fluid dynamic ex- 
periment performed on the Texus 14-B rocket applies 
implemented operational modes. These modes allow 
for the maximization of results obtained within the mi- 
crogravity available time. The system contains: (1) an 
on-line visualization of the motion of tracer particles 
through the charged coupled device camera; and (2) a 
control of the heater power and of the position of ther- 
mocouples inside the liquid bridge. The monitoring and 
display (on-line) of the temperature of the thermocou- 
ples, and heat power during the experiment is possi- 
ble. The operational mode of Telescience was intro- 
duced with success for the interactive control of the 
experiment. 
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006,930 

AD-A213 048/2/GAR PC A03/MF A01 
Federal Aviation Administration, Washington, DC. 
Office of Civil Aviation Security. 

Criminal Acts against Civil Aviation, 1988. 

1988, 34p 


The Federal Aviation Administration’s Office of Civil 
Aviation Security maintains records of aircraft hijack- 
ings, bombing attacks, and other significant criminal 
acts against civil aviation worldwide. These records in- 
clude actual and attempted hijackings; explosions 
aboard aircraft, at airports, and at airline offices; and 
other selected criminal acts against civil aviation. 
These offenses represent serious threats to the safety 
of civil aviation and, in those incidents involving U.S. air 
carriers or facilities outside the United States, are often 
intended as symbolic attacks against the United 
States. Hijacking incidents are viewed within the con- 
text of the Federal criminal statute (49 USC 1472(B)) 
Which defines air piracy as any seizure or exercise of 
control, by force or violence or threat of force or vio- 
lence, or by any form of intimidation, and with wrongful 
intent, of any aircraft. There is no attempt made in this 
report to differentiate between an act of air piracy and 
an attempted act of air piracy. the information con- 
tained in this publication is derived from a variety of 
government and media sources; however, in many 
cases specific details of a particular incident amy not 
be available, especially those occurring outside the 
United States. While the Federal Aviation Administra- 
tion makes every effort to provide complete and accu- 
rate information, it is not always possible to verify ac- 
counts of some events used in this publication. This 





edition summarizes events which occurred during 
1988 and places the events in perspective within a 5- 
year period. (KR) 


006,931 

PB90-115882/GAR PC AO5/MF A01 
Boeing Commercial Airplane Co., Seattle, WA. 

Ww Jet Airplane inventory at Year-End 1988. 

31 Dec 88, 100p 

See also PB88-191168. 


The document contains data on the world commercial 
jet airplane fleet (including some military derivatives) 
and reflects the status of this fleet as accurately as 
possible as of December 31, 1988. Any fleet changes 
that have occurred since year-end 1988 will not be re- 
flected in these data. 


006,932 


PB90-120296/GAR PC A16/MF A02 


Federal Aviation Administration, Washington, DC. 
Office of Mana 
Census of U. 
Annual rept. 

31 Dec 88, 365p 

= available from Supt. of Docs. See also AD-A196 


it Systems. 
Calender Year 1988. 


The report presents information about the U.S. civil air- 
craft fleet. It includes detailed tables of air carrier air- 
craft and an inventory of registered aircraft by manu- 
facturer and model, and general aviation aircraft by 
state and county of the owner. 


Railroad Transportation 


006,933 

PB90-123894 Not available NTIS 

National Inst. of Standards and Technology (IMSE), 

Boulder, CO. Fracture and Deformation Div. 

EMATs (Electromagnetic Acoustic Transducers) 

+ hp ge Crack Inspection of Railroad Wheels. 
inal rept. 

R. E. Schramm, P. J. Shull, A. V. Clark, and D. V. 

Mitrakovic. 1989, 7p 

psec by Federal Railroad Administration, Wash- 

ington, DC. 

Pub. in Review of Progress in Quantitative Nonde- 

structive Evaluation, v8A p1083-1089 1989. 


Railroad safety depends on many factors. The integrity 
of the wheels on rolling stock is one that is subject to 
nondestructive evaluation. For some years, ultrasonic 
testing has been applied to the detection of cracks in 
wheel treads, with particular attention to automatic, in- 
rail, roll-by methods. A system using relatively low fre- 
quency Rayleigh waves [renwal by electromagnet- 
ic-acoustic transducers (EMATs) is being developed. 
The current design uses a permanent magnet to main- 
tain a compact structure and minimize the size of the 

ket machined into the rail. Measurements thus far 
indicate a responsiveness, even to small flaws. With 
the development of a signal processing and analysis 
system, field tests should soon be possible. 


Road Transportation 


006,934 

PB90-115023/GAR PC A14/MF A02 
Transportation Research Board, Washington, DC. 
Providing Access for Large Trucks. 


Special rept. 
1989, 320p TRB/SR-223 

of Congress catalog card no. 89-12600. Spon- 
pong by Federal Highway Administration, Washing- 
ton, DC. 


‘Reasonable access’ became an issue after passage 
of the Surface Transportation Assistance Act (STAA) 
of 1982, which authorized new minimum size stand- 
ards for — trucks. The act authorized the so Sec- 
retary of Transportation to designate a national net- 
work of major highways on which these longer and 
wider trucks (STAA vehicles) could operate. Congress 
required the states to provide reasonable access from 
the national network to terminals and service facilities. 


According to the implementing regulations, the individ- 
ual states were to determine where such access could 
safely be provided. All states have enacted access 
policies, but the extent of access provided and the in- 
terpretation of ‘terminal’ differ widely. Carriers and 
shippers have petitioned FHWA for minimum access 
standards and a uniform definition of ‘terminal’; state 
and local transportation officials maintain that access 
decisions should be made locally. To resolve these dif- 
ferences, Congress, acting through the Surface Trans- 
portation and Uniform Relocation Assistance Act of 
1987, mandated the study described in the Report. 


006,935 

PBS0-115668/GAR PC A07/MF A01 
Department of Agriculture, Washington, DC. Office of 
Transportation. 

Reconnecting Rural America: Report on Rural 
Intercity Passenger Transportation. 

E. S. Stommes. Jul 89, 129p UMTA-UTS-30-89-1 
Sponsored by Urban Mass Tran tion Administra- 
tion, Washington, DC. Office of Technical Assistance 
and Safety. 


In 1987 a new effort to reconnect rural America began. 
It recognizes the local and intercity services offered by 
transportation providers throughout the nation in ad- 
dressing the transportation needs of rural residents, 
and it emphasizes the importance of a available 
services into a national system. Leadership in the 
effort has been provided by the United Bus Owners of 
America, UMTA, and the USDA Office of Transporta- 
tion. The report presents the issues and concerns of 
those involved in rural intercity passenger transporta- 
tion. It summarizes the 9 components key to the devel- 
opment of a national strategy for reconnecting rural 
America: public-private cooperation, mobilization of 
support, community participation, defined government 
roles, linking of services, market research and devel- 
opment, diversification of funding sources, resource 
management, and identification and elimination of bar- 

iers. The report demonstrates how service is currently 
being provided and reiterates the need for coordina- 
tion and cooperation among all those involved in rural 
passenger transportation. 


006,936 
PBS90-115676/GAR PC A03/MF A01 
Chi Associates, Inc., Arlington, VA. 

Low Tension Piston Rings and Roller CAM Follow- 
er for Engine Friction Reduction-Costs of Retool- 
ing and Fuel Economy Benefits. 

Final rept. 

G. M. Thur, D. J. Paterson, and D. Reilly. Aug 88, 
24p DOT-HS-807 332 

Contract DTNH22-88-02019 

Sponsored by National Highway Traffic Safety Admin- 
istration, Washington, DC. 


Automobile manufacturers recognize that two major 
sources of friction losses in automobile engines are 
the cam lifter interface and the piston ring interface in 
each cylinder. In city driving, friction may consume 20 
to 30% of the available fuel energy. Perhaps 50% or 
more of the engine friction in city driving is from the 
piston rings and 25% is from the conventional valve 
train containing a flat face follower. Some recent gaso- 
line engine designs have incorporated roller lifters and 
lower tension rings resulting in energy reduction and 
improved fuel economy. A methodology for estimating 
these improvements is presented by two case studies. 
For the range of conditions assumed in the study, the 
composite fuel economy gains for both roller followers 
and low tension rings ranged from about 3.25% to 
5.16%. The low tension ~~ have no cost penalty, but 
they must be designed for adequate sealing, low 
blowby and good oil consumption. The roller followers 
and required cam improvements vary in cost depend- 
ng on the valve train design. The cost to the customer 
will be about $25 to $35 for a four-cylinder and $45 to 
$50 for a six-cylinder engine. The details of the meth- 
odology and costing are discussed in the report. 


006,937 

PBS0-115692/GAR PC A03/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Financial incentives in the Transit Industry. 

Final rept. 

K. D. Scott, E. Markham, and W. D. Murry. Sep 89, 
28p UMTA-VA-11-0017-89-1 

Sponsored by Urban Mass Transportation Administra- 
tion, Washington, DC. 


Presented is a concise review of Financial incentive 
Programs (FIPs) in the transit industry, the goals for 


006,940 
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workshop was designed. The coment of the workshop 
was content 

is summarized. FIP data collected from the thirty tran- 
sit authorities that participated in the three workshops 
is presented and analyzed. Participants were asked to 
identify the FiPs that have been or are being used by 
their transit authorities and to evaluate the success of 
those programs. Observations on the use of FIPs that 
were offered in Philadelphia, Indianapolis, and San 
Francisco are offered. a are made concern- 
ing the direction that should be pursued in the future. 


006,938 

PB90-115700/GAR PC A14/MF A02 
Transportation Systems Center, Cambridge, MA. 
Comprehensive Transit Plan for the Virgin Isiands. 
Technical R 


Final rept. Sep 87-Jul 88. 

R. F. Casey, J. C. Schwenk, and H. S. Levinson. Jan 
by a DOT-TSC-UMTA-89-3, UMTA-MA-08-9023- 
See also PB89-189591. Sponsored by Urban Mass 
Transportation Administration, Washington, DC. 


The report contains a description of the elements and 
recommendations of a transportation study of the is- 
lands of St. Thomas, St. Croix, and St. John in the U.S. 
Virgin Island archipelago. St. Thomas transit recom- 
mendations included the purchase of new buses, the 
construction of new maintenance facilities, a substan- 
tial increase in service levels, and an open competition 
for management and operation of the service. For St. 
Croix, a subsidized taxivan service was recommended 
on a trial basis on three routes. Highway recommenda- 
tions included an increase in roadway capacity along 
the Charlotte Amalie waterfront, reconstruction of criti- 
cal intersections. Traffic engineering improvements, 
and the implementation of a paid on-street parking 
program for St. Thomas. Reconstruction of major inter- 
sections, several turning movement enhancements, 
construction of the long-proposed Christiansted 
bypass, the expression of off-street parking lots in 
Christiansted, and on-street —— management 
changes were recommended for St. Croix. The study 
endorsed current Department of Public Works plans to 
rehabilitate sections of major roadways on St. John. Of 
an institutional nature, it was recommended that a new 
governmental instrumentality be created to oo 
mass transportation (including ferries), 

taxi services. Several possible sources of pore oa reve- 
nue were discussed as potential means of providing 
the funding for the needed improvements. 


006,939 

PB90-120130/GAR PC A03/MF A01 
Environmental Protection Agency, Ann Arbor, MI. Con- 
trol brews ome and a Branch. 

Converter with Air In- 
jection for Oxidation of of Monoxide and Hy- 
drocarbons at Reduced Ambient Temperatures. 
Technical rept. 

G. K. Piotrowski. Sep 89, 35p EPA/AA/CTAB-89/06 


A resistively-heated metal monolith catalytic converter 

together with a belt-driven air pump was evaluated on 
a gasoline-fueled vehicle. The system was evaluated 
on a gasoline-fueled light-duty vehicle over the Federal 
test procedure (FTP) cycle at 20 F ambient conditions. 
Description of the test program, vehicle description, 
test facilities and analytical methods, testing results 
and future efforts are included. 


Transportation Safety 


006,940 
N89-29332/8/GAR PC A09/MF A01 
RJO Enterprises, Lanham, MD. 

Accident/Incident Data Analysis Database Sum- 
maries, Volume 1. 

Final Report. 

T. P. Murphy, and R. J. Levendoski. Mar 89, 193p 
DOT/FAA/DS-89/17-1 

See also Volume 2, N89-29333. 


This two volume report provides a compendium of the 
existence, availability, imitations. and applicability of 
aviation accident and incident databases for use in 
human factors research. An aviation and data process- 
ing oriented form was used to survey 41 U.S. Govern- 
ment, military, aircraft manufacturers, airlines, special 
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interest groups, and international aviation safety data- 
base sources. The compendium in Volume 1 presents 
information about 34 aviation safety databases. Rec- 
ommendations include a feasibility study of a com- 
bined master aviation safety database, the convening 
of a task force to standardize human factors terminolo- 
gy and data collection, the establishment of a limited 
ee ee ee 

ta, and a more vigorous effort to present 
available aviation eee 
ces are contained in Volume 2 to provide detailed in- 
formation about database collection forms, data struc- 
tures, and human factors information within the data- 


PC A13/MF A01 


Final R 

T. P. Mi , and R. J. Levendoski. Mar 89, 281p 
DOT /PAA/BS-89/ 17-2 

See also Volume 1, N89-29332. 


Weleone weheap een pentane © a compendium of the 
existence, availability, limitations, and applicability of 
aviation accident and incident databases for use in 
human factors research. An aviation and data 

ing oriented form was used to survey 41 U.S. Govern- 
ment, military, aircraft manufacturers, airlines, special 
interest ag and international aviation safety data- 
base sources. The compendium in Volume 1 presents 
information about 34 aviation safety databases. Rec- 
ommendations include a feasibility study of a com- 
bined master aviation safety database, the convening 
of a task force to standardize human factors terminolo- 
gy and data collection, the establishment of a limited 
immunity program to facilitate the flow of air carrier in- 
cident data, and a more effort to 

available aviation safety information to pilots. i- 
ces are contained in Volume 2 to provide detailed in- 
formation about database colletion forms, data struc- 
tures, and human factors information within the data- 


006,942 
PB89-916204/GAR Subscription 
National Transportation Safety Board, Washington, 
Highway Accident eed a Lines, | 
eport: ines, inc., 
Bus Loss of Control and Overturn inter- 
state Hi way 65 in Nashville, Tennessee, Novem- 


Irregular repts. 

8 Aug 89, open series NTSB/HAR-89/03 

Paper copy also available on subscription, North 
— Continent price $85.00/year; all others write 
lor quote. 


About 6:45 a.m., central standard time, on November 
19, 1988, an intercity bus with 45 occupants, traveling 
southbound through a construction zone on Interstate 
Highway 65 in Nashville, Tennessee, suddenly went 
out of control during a steering maneuver, rotated 190 
degrees clockwise in the southbound lanes, over- 
turned on its left side, and came to rest facing north- 
bound on the southbound embankment. Witness re- 
Ports indicate that the bus was traveling at a high rate 
of speed in conditions of heavy rain. The unrestrained 
bus driver and 38 passengers were injured in the acci- 


PBg9-016605/GAR Subscription 
National Transportation Safety Board, Washington, 
DC. Bureau of Safety Hey ree 

Transportation Safety Recommendations Adopt- 
= yy the Month of May, 1989. 

irregular ri 

1989, open cee NTSB/REC-89/05 

Paper copy also available on subscription, North 
ep Continent price $85.00/year; all others write 
lor quote. 


The publication contains safety recommendations in 
aviation, on chigudin ee = — modes of 
transportation ai ational Transportation 
Safety Board during the month of May, 1989. 


006,944 

PB90-114471/GAR PC A06/MF A01 
New York State Legislative Commission on Critical 
Transportation Choices, Albany. 
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Guasiien of Seiten: Bow Vests States Sraaeee 
Driving Problem: An Analysis with Legislative Rec- 
ommendations. 


N. J. Levy. Jun 89, 115p 


The report to the Legislature by the Legislative Com- 

Critical Transportation Choices of New York 

problem of the bs pro neat 

iver. report covers these topics: The drugged 

driving dilemma, Usage and pharmaco! of drugs, 

posed effects of ve ath on =, a re- 
peste deen to impair driving, The 

expert (DRE) program, DRE training, 

the DRE « evaluation, Drug-impaired driving laws, The 

mong Proposed changes i N ork ate law. Pre 7 
in New fe law, Pre- 

vention and treatment. The Legislative Commission 

makes 13 specific recommendations. An appendix in- 

cludes drivi ative efforts of the 1989 

session of 


legis! 
New York State Legislature. 


006,945 

PB90-115015/GAR PC A10/MF A01 

Transportation Research Board, Washington, DC. 

Zero Alcohol and Other Options: Lim s for Truck 
TRB/SR-216, ISBN-0-309-04468-5 


raat 7211p 
catalog card no. 87-30296. 


we response to a request from Congress to determine 
the appropriateness of a federal blood alcohol concen- 
tration (BAC) limit for drivers of commercial vehicles, 
the Transportation Research Board convened a com- 
mittee of experts to study the issue and make recom- 
mendations. The study committee agreed that any al- 
cohol consumption on the job by commercial vehicle 
drivers is inappropriate for the workplace and incom- 
patible with traffic safety. The majority (three-fourths) 
of the committee recommends applying the penalties 
mandated the Commercial Motor Vehicle Safety 
Act of 1986 (1- license revocation on first offense) 
to violators of the 0.04% BAC limit. In addition, the ma- 
jority favors lesser penalties for those detected with 

between zero and 0.04%. The full report of the 
committee presents its recommendations, estimates 
the role of alcohol in commercial vehicle crashes, re- 
views the literature on performance decrements at low 
BACs, summarizes legal and measurement issues, re- 
views findings from past efforts to deter drinking and 
driving, outlines an enforcement strategy, and esti- 
mates the costs and benefits of alternative BAC limits 
for commercial vehicle drivers. 


006,946 

PB90-115437/GAR PC A04/MF A01 
National Highway Traffic Safety Administration, East 
Liberty, OH. Vehicle Research and Test Center. 

Child Seating Test Procedure Development. 

Final rept. 

E. C. Hiltner, and T. F. a ee Mar 89, 65p 
VRTC-87-0074, DOT-HS-807 


A sled test ram was conducted to re-examine the 
test procedure for evaluating child safety seats relative 
to Federal Motor Vehicle Safety Standard 213. A sled 
— esenting the rear seat of a typical late model 
ile was developed and several parameters 
oa inv ited, primarily to determine whether or 
not the FMVSS 213 es should be updated to 
better represent today’s — and/or crash environ- 
ment. Dummies ing 6 month, 3 year, and 6 
year old children were tested in infant, toddler/con- 
vertible, and booster child safety seats. The effects of 
several vehicle seati , restraint, and crash param- 
eters were measured. ince of these parameter 
effects was estimated by ——— response vari- 
ations from parameter corresponding 
variation attributable to experimental repeatability. 


006,947 

PB90-115445/GAR PC A04/MF A01 

Pama ey ow Systems Center, Cambridge, MA. 
Statistical Estimation of Rollover Risk. 


Final rept. Mar 88-May 89. 
P. Mengert, S. Salvatore, R. DiSario, and R. Walter. 
Aug 89, 69p DOT-TSC-NHTSA-89-3, DOT-HS-807- 


Sponsored by National ow Traffic Safety Admin- 
istration, Washington, DC. 


The report describes the results of a statistical analysis 
to determine the probability of a rollover in a single ve- 
hicle accident. Over 39,000 accidents, which included 
4910 rollovers in the states of Texas, Maryland, and 


Washington were examined for 40 vehicle make/ 
models using logistic regression analyses. Mathemati- 
cal models were developed that related vehicle factors 
such as wheelbase and stability factor, (one-half the 
track width divided by the center of gravity height) and 
accident factors, (driver and the environmental varia- 
bles), to rollover probability. It was found that at the 
accident level (predicting rollover versus nonrollover) 
the vehicle stability factor and whether the accident 
occurred on an urban or rural road are important pre- 
dictors of rollover probability. At the vehicle make/ 
model level (comparison of predicted and actual _ 
over rates for the 40 make/models), the index of 
agreement (r sup 2) exceeded 0.90 with the stability 
factor in the op me model. Without the stability 
factor, the r sup 2 dropped to 0.53 indicating the impor- 
tance of this factor. Other factors added little to pre- 
dicting rollover at the make/model level. 


006,948 
PB90-115510/GAR PC A04/MF A01 
Scientex Corp., Rockville, MD. 
Improvement ‘of the GUARD/NARD Computer Pro- 
rams. 
inal rept. Aug 87-Jul 89. 
pte _ Jul 89, 70p REPT-9100, FHWA/RD- 
1 
Contract DTFH61-87-Z-00116 
Sponsored by Federal Highwa' 
icLean, VA. of Safety and 
Research and Development. 


GUARD and NARD are three-dimensional simulation 
programs of vehicle impacts with roadside safety hard- 
ware which have incorporated complex vehicle behav- 
ior models with complex hardware models. Improve- 
ments and modifications were made to GUARD 3.0, 
NARD, GRAFIX and PREP. They consisted of improv- 
ing the terrain model in GUARD 3.0 and NARD, im- 
— the input and output formats for GUARD 3.0 
and NARD, and modifying GRAFIX and PREP to make 
them interactive. The report outlines the changes. 


Administration, 
taffic Operations 


006,949 

PB90-115866/GAR PC AO5/MF A01 

Transportation Research Board, Washington, DC. 
Belts, Airbags and Child Restraints: Re- 

er _— Emerging Policy Questions. 


+565, ee PTRB/SR-224, ISBN-0-309-04755-2 
Library of Congress catalog card no. 89-12805. 


In 1986, the Federal Government began requiring that 
automobiles satisfy the passive restraint requirements 
of Federal Motor Vehicle Safety Standard 208. Even 
as these safety enhancements to = —— 
have become requirements, many states have 
insisting that motorists wear the safety belts 

in their vehicles. Most states (34 in 1989) and the Dis- 
trict of Columbia now require motorists to wear safety 
belts, and all states have passed legislation requiring 
child restraint use. The potential benefits of these de- 
velopments surpass virtually all other highway safety 
measures and are making a major contribution to 
public health and safety. The Special Report presents 
the results of a TRB-initiated pilot study that was aimed 
at determining whether a major policy evaluation 
would be timely and identifying pending and emerging 
policy issues, reviewing current research, and recom- 
mending additional research to answer emergi 
policy questions. Occupant restraints, a subset ai 
fundamental element of occupant protection, are the 
focus of the project. Issues such as new developments 
in occupant packaging and side impact attenuation, al- 
though important in their own right, were beyond the 
scope of the pilot study. 


006,950 
PB90-115940/GAR PC A03/MF A01 
—— Univ., Ann Arbor. Transportation Research 
inst. 
Development and Use of the UMTRI Se 
ee Research Institute) j= 
ing imulator. 

P. Green, and A. Olson. Oct 89, 36p UMTRI-89-25 


The paper describes the development, operation, and 
use of the UMTRI driving simulator. low-cost 
system consists of a Commodore 64 computer, a pro- 
ion video display, and a full-size vehicle mockup. 
simulator shows a single-lane road at night and 
allows for recording of steering error at rates of up to 
10 Hz. At lower sampling rates performance can be 
recorded for up to two hours. The simulator has been 





used in a variety of human factors experiments to 
pon gh on apd Treoryins yom eed eadi ape 

fe) s as readi 

signs, — instrument displays, oma seasone- 

ing to brake lamps of ing vehicles. Those applica- 

tions are described in detail. on that experience, 

the qualities desired in a driving simulator are identi- 

ard supporting inrchangesie mp and up So 

sui ing interc in 
vices were more important than providing a high fideli- 
ty simulation of the road scene or vehicle dynamics. 


006,951 

PBS0-118233/GAR PC A07/MF A01 
Aviation Safety Commission, Washington, DC. 
Aviation Safety Commission. Volume 2. Staff Back- 


88, 1441p 
Also available from Supt. of Docs. See also Volume 1, 
PB88-209069. 


The report contains the following information as re- 
ported by the Aviation Safety Commission: Deregula- 
tion and safety; Margin of safety; FAA safety in - 
tion «may S General ogee the Air pi : ~ 
ystem; Airport capacity and airport safety; 
rulemaking; nizational alternatives for the FAA; 
the Airport Airway Trust Fund; Operations re- 
search capability of the FAA; Human resource man- 


agement. 


006,952 

PBS0-119876/GAR PC A11/MF A02 
= Univ., Ann Arbor. Transportation Research 
in 

Fleet Accident Evaluation of FMVSS (Federal 
Motor Vehicle Safety Standard) 121. 


Final rept. ben 75-Feb 81. 

K. L. Campbell, and O. Carsten. Aug 81, 237p UM- 
HSRI-81-9, DOT-HS-806 261 

Contract DOT-HS-6-01286 

Portions of this document are not fully legible. Spon- 
sored by National Highway Traffic Safety Administra- 
tion, Washington, DC. 


The report presents the final results of a four-year 
ject to evaluate the safety impact of Federal Motor 
ehicle Safety Standard 121. The study focuses on 
the experience of 1974-1977 model year vehicles 
during the calendar years 1976-1978. National esti- 
mates of fatal and injury accident involvement rates 
(number of involvements per hundred million vehicle 
miles) are developed for pre- and post-standard vehi- 
cles in various exposure categories. The data collect- 
ed included descriptive information on the company 
and vehicle, mileage, and type of use. The authors 
conclude that this study provides no evidence of a sub- 
stantial safety benefit for post-standard vehicles. It is 
recommended that future evaluation programs be ex- 
panded to include limited pilot, or demonstration, pro- 
grams and planning the national impact evaluation 
prior to implementation of the countermeasure. 


006,953 
PB90-121120/GAR PC A07/MF A01 
Michigan Univ., Ann Arbor. Transportation Research 


Inst. 

Feasibility Study: Accident Rates of Existing 
Combination Vehicles. 

Final rept. 

K. L. Campbell, and L. C. Pettis. Jul 89, 139p 

UMTRI-89-19 

Portions of this document are not fully legible. Spon- 

sored by Motor Vehicle Mfrs. Association of the United 

States, Inc., Detroit, MI. 


The objective of the effort was to determine the feasi- 
bility of a study to provide statistically sound estimates 
of the accident rates of longer combination vehicles 
currently operated in several of the Western states 
under special permit. In order to evaluate the feasibility 
of such a study, information on the types of longer 
combination vehicles allowed, number of permits 
issued, and accident data available was obtained from 
the 12 Western states that allow one or more of the 
longer combination vehicle types. The available infor- 
mation indicated that perhaps as many as 40,000 
longer combination vehicles are permitted in the 12- 
peer ae, po However, the available accident data 
i i about 500-600 accidents in 1986, only one- 
tenth the expected number. Given the uncertainty 
about the accident reporting, a pilot study in the state 
that appears to have the best accident reporting, 
Washington, is described. Separate surveys of acci- 
dents and travel would be conducted over a one-year 
study period. 


006,954 


PB90-122144/GAR PC A04/MF A01 
Michigan Univ., Ann Arbor. Transportation Research 


Inst. 
Preliminary Analysis of the Dynamic Behavior of 
Recreational Doubles. 

Final rept. Jul 89-Dec 89. 

C. C. MacAdam, Z. Bareket, and R. D. Ervin. 20 Oct 
89, 54p UMTRI-89-29 

Sponsored by Michigan Office of Highway Safety Plan- 
ning, Lansing. 


A preliminary computer-based study was conducted to 
examine the dynamic response of a class of vehicles 
termed ‘recreational doubles.’ The nominal baseline 
vehicle configuration was comprised of three hitched 
units: a pick-up truck towing unit, a fifth-wheel recre- 
ational trailer, and a boat/trailer unit. Computer simula- 
tion was employed to evaluate the dynamic response 
of such vehicles using both step-steer and lane- 
change steering maneuvers. Articulation angle damp- 
ing and lateral path overshoot by the rear boat trailer 
unit were used as performance measures for evaluat- 
ing and comparing various configurations. Forward 
speed, trailer length, and hitching loads were identified 
as the principal parameters affecting the directional 
performance characteristics of this class of vehicles. 


006,955 


PB90-124132/GAR PC A04/MF A01 

work Gate Todlie Waammees Gyatnecin Tie- 
one g 

down Methods for Precast Concrete Safety 


Shaped 

Final rept. May 88-May 89. 

E. C. Noel, Z. A. Sabra, and C. L. Dudek. Jul 89, 70p 

FHWA/TS-89/036 

Contract DTFH61-88-X-00007 

Color illustrations reproduced in black and white. Pre- 

— in cooperation with Dudek and Associates, 
ryan, TX. Sponsored by Federal Highway Administra- 

tion, McLean, VA. 


The report is a synthesis of research findings and cur- 
rent practices regarding the design and application of 
systems for anchoring " % portable concrete 
safety shaped barriers ( Bs) to highway pave- 
ments. The presented information is based on a litera- 
ture review, field observation and discussions with 
highway officials in a selection of states. The report 
presents design graphics on a number of methods for 
ee ee tilting and overturning of portable 
CSSBs, identifies areas for research, and makes rec- 
ommendations regarding practices and information 
that should be included in the AASHTO Roadside 
Design Guide. 


006,956 


PB90-124397/GAR PC A08/MF A01 
Institute for Road Safety Research, Leidschendam 


(Netherlands). 
Traffic Theory and Research Methods: Ses- 
sion 1. Context and Scope of Traffic-Safety 


Theory. 

1989, 154p 

See also PB90-124421. Presented at a conference 
— Amsterdam, the Netherlands on April 26-28, 


1 3 

Available outside the North American Continent from 
Institute for Road Safety Research SWOV, P.O. Box 
170, 2260 AD Leidschenda, The Netherlands. 


Contents - Context and scope of traffic-safety theory: 
Is public transport safer than private transport; Evalu- 
ating the closing down of primary schools; Deepening 
the environmental analysis in residential area with the 
conscious measures; Understanding drivers’ behavior: 
sociological theories and surveys; Ambiguities in the 
definition and identification of accident blackspots; 
Analysis of accident data: Two expert system ap- 
proaches; The application of cost data in traffic safety; 
Evaluation of road accident costs in Yugoslavia: Meth- 
odology, results and application; Complementarity as 
an axiomatic framework for behavioral research in traf- 
fic safety: A young driver case; Risk evaluation. 


006,957 


PB90-124405/GAR PC AO5/MF A01 
Institute for Road Safety Research, Leidschendam 
(Netherlands). 


006,960 


TRANSPORTATION 
Transportation Safety 


Traffic Theory and Research Methods: Ses- 
Con’ tnodelo ter tvakention 


1989, 82p 

See also PB90-124397 and PB90-124413. Presented 
at a conference held in Amsterdam, The Netherlands 
on April 26-28, 1988. 

Available outside the North American Continent from 
Institute for Road Safety Research SWOV, P.O. Box 
170, 2260 AD Leidschendam, The Netherlands. 


Contents - Recent developments in the methodology 
of effectiveness studies; New applications and statisti- 
cal modeis for quasi-experimental designs; Alfteri 
the pattern of traffic and accidents in urban areas: 
methodology to detect ;, Area-wide traffic calm- 
ing measures: Accident is; A model for evaluat- 
ing educational road safety measures; Accident count 
analysis: The classical and alternative approaches; 
Empirical estimation of the regression-to-mean effect 
associated with road accident remedial treatment. 


006,958 
PB90-124413/GAR PC AO5/MF A01 
Institute for Road Safety Research, Leidschendam 
(Netherlands). 
Traffic Safety Theory and Research Methods: Ses- 
1989, 92 eae 

’ Pp 
See also PB90-124405 and PB90-124421. Presented 
at a conference held in Amsterdam, The Netherlands 
on April 26-28, 1988. 
Available outside the North American Continent from 
Institute for Road Safety Research SWOV, P.O. Box 
170, 2260 AD Leidschendam, The Netherlands. 


Contents - Theoretical analysis and models: What hap- 
pens as a rule - Communication between igners 
and road users; A framework for the prediction of user 
feedback to road safety measures; Driver attitudes and 
traffic accidents: What is the relationship between the 
two; Mistakes and misunderstandings: Interpreting 
drivers’ errors; The application of behavior theory to 
driver behavior, Mental organization of road situations: 
Theory of cognitive categorization and methodological 
consequences; Subjective and objective risk in road 
accident causation: objective risk problem. 


006,959 

PB90-124421/GAR PC A07/MF A01 
Institute for Road Safety Research, Leidschendam 
(Netherlands). 

Traffic and Research Methods: Ses- 
sion 4. Statistical Analysis and Models. 

1989, 149p 

See also PB90-124423. Presented at a conference 
= Amsterdam, The Netherlands on April 26-28, 
1 . 

Available outside the North American Continent from 
Institute for Road Safety Research SWOV, P.O. Box 
170, 2260 AD Leidschendam, The Netherlands. 


Contents - Statistical analysis and models: General- 
ized linear models in the analysis of road accidents; 
Some ee issues; Statistical superpopula- 
tion models in traffic safety research; Accident predic- 
tive relations and traffic safety; An exposure-based 
technique for analyzing heavy truck accident data; A 
predictive accident model for two-lane rural highways 
in Taiwan; Accident prediction models for two-lane 
roads in Finland; Determination of black spots: A com- 
parative and correlation study of existing methods; 
Some observations on theory and methodology in 
safety research. 


006,960 
PB90-851023/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 


in Aircraft. pwr 1970-August 
from the NTIS Database). 


Fire 
1989 (C 
Rept. for Sep 70-Aug 89. 
Nov 89, 133p 


This bibliography contains citations concerning fire 
safety in aircraft. Included are cabin fires, fuel fires, in- 
flight and on-ground fires, fire extinguishing systems 
for aircraft, ventilation systems, fire retardants for 
fuels, toxicology of combustion products of interior 
com nts, Causes, ignition mechanisms, testing 
methods for aircraft fire safety, fire resistant materials, 
mathematical models, and risk assessment. Both civil- 
ian and military aircraft are considered. Documented 
aircraft accident reports by the National Transportation 
Safety Board for U.S. civil and foreign aviation are ref- 


February 1,1990 209 





TRANSPORTATION 
Transportation Safety 


erenced in a related publication. (Contains 236 cita- 
tions fully indexed and including a title list.) 


URBAN & REGIONAL 
TECHNOLOGY & 
DEVELOPMENT 


Economic Studies 


006,961 

P8S0-120189/GAR a pC A04/MF AQ1 
Appalachian ional Commission, Washington, a 
Program Report for the Appalachian eo 1981 


Apr 89, 73p 


The .Appalachian Regional Commission, a U.S. +4 
ernment independent agency, was created in 1965. 
The Commission’s programs between 1981 and 1988 

ted at a lower funding level than in the previous 
eight-year period. To accommodate a 1981 res- 
sional mandate to target limited ARC funds to the Re- 
gion’s most critical needs, new jobs and development 
of human resources, new programs and policies were 
adopted to stimulate more private investment in the 
Region and to give emphasis to the most distressed 
counties. The document describes the programs and 
Policies that have been in place for past eight 
years. 


Emergency Services & Planning 


006,962 
PBS0-119777/GAR PC A03/MF A01 
Crisis Management Corp., Redondo Beach, CA. 
Economic Conssquensee of the Hinsdale, Illinois 
Bell Fire of “ye | 8, 1988. 
J. H. Wiggins. 5 Sep 89, 33p NSF/ENG-89043 
Grant NSF-CES88-20941 

by National Science Foundation, Washing- 
ton, DC. Directorate for Engineering. 


On Sunday, May 8, 1988, a fire swept through Illinois 
Bell’s telecommunication rrp ne Mayen located in 
Hinsdale, Illinois. The station is the major gateway 
through which local and long-distance calls are routed 
for 30 other central stations. That left 38,000 people, 
including over 3,500 businesses, without telephone 
and data communication links and 475,000 more cus- 
tomers with limited service. The results of the disabled 
hub caused lost revenues, increased costs, inconven- 
ience and lost confidence in a service hitherto largely 
taken for granted. Restoring service to full capacity 
took over a month. Because earthquake and other 
nature hazards could have caused the fire and the re- 
sulting losses just as easily, the earthquake research 
section of the Critical Engineering Systems Division at 
the National Science Foundation thought it important 
to study the loss and its higher order economic conse- 
quences. Economic losses from a major earthquake in 
a heavily populated area such as Los Angeles, Califor- 
nia have only been estimated for the primary damage 
caused to structures. Secondary and higher order eco- 
nomic losses have been estimated only on a sporadic 
basis so that the total consequence of a major earth- 
quake has never been fully evaluated. The study is in- 
— to bring a part of the economic loss puzzle to 
Ig) 


Environmental Management & 
Planning 


006,963 

PBSO-114448/GAR PC A03/MF AO1 
Environmental Protection Agency, Washington, DC. 
Office of the Assistant Administrator for Water. 


210 VOL. 90, No. 3 


Building Support for Increasing User Fees. 
po pa and S. Rollins. Jul 89, 2ip EPA/430/09- 


Prepared in tion with Tennessee Univ., Knox- 


ville. Municipal Technical Advisory Service. 


The publication is targeted to reach public administra- 
tors who want to increase water and wastewater user 
fees. The report is a manual telling how to identify the 
problem, shape the message deliver the information, 
evaluate efforts and document the results. A case 
study is included to show how one community built 
support for user fees through public education. 


006,964 


PB90-119629/GAR PC A03/MF A01 
Puerto Rico Water Resources Research Inst., Maya- 
juez. 

tent Attitude Study of Water Related Topics in 
Puerto Rico Daily Newspapers. 
Technical rept. (Final). 
J. G. Sanchez, and O. N. Hernandez. Jun 88, 33p 
USGS/G-1446-04 
Grant DI-14-08-0001-G-1446 
Sponsored by Geological Survey, Reston, VA. Water 
Resources Div. 


The study invoives a content analysis of four Puerto 
Rican daily n rs for a fifteen months period 
covering June 1986 to September 1987. The study as- 
sumes that rs form and reflect public opinion 
since they exercise many forms of information control. 
Moreover, newspapers are easily accessible, reach 
the more educated ments of society with greater 
likelihood of becoming better informed. In other words, 
newspapers reach the opinion leaders of society. The 
focus of the paper is upon the manifest and attitudinal 
content that newspapers convey regarding the water 
resource and service. The paper identifies content 
trends, obtains information about the attitude that 

display toward organizations and func- 
tionaries concerned with water. The study finds that 
the news item was the most frequent format for the 
information; the content issue most frequently men- 
tioned was pollution; the most frequently mentioned 
agency was the Aqueduct and Sewer Authority and 
there exists fragmentation of authority among state 
agencies that creates lack of coordination to rational- 
ize priorities. 


Housing 


006,965 


PB90-119611/GAR PC A09/MF A01 
HUD USER, Germantown, MD. 

Information Resources in Housing and Urban De- 
velopment. Second Edition. 

May 89, 177p 

Contract HUD-H-5819 

See also PB88-119151. Sponsored by Department of 
Housing and Urban Development, Washington, DC. 
Office of Policy Development and Research. 


The report is designed to facilitate information sharing 
among housing organizers, developers, and advo- 
cates. It furnishes information on approximately 150 
groups with national and international connections in 
housing and urban development. The organizations 
listed in the Directory--trade and professional associa- 
tions, public agencies, advocacy groups, and research 
and educational institutes--are referral sources for the 
professional reference staff at HUD USER, the re- 
search information service sponsored by HUD’s Office 
of Policy Development and Research (PD&R). A spe- 
cial feature of the Directory is the inclusion of related 
databases that may be accessed online. 


Recreation 


006,966 


PB90-114539/GAR PC A02/MF A01 
Hawaii Univ., Honolulu. Sea Grant Coll. Program. 


Use of Nearshore Dive Sites by Recreational Dive 
Operations in Hawaii. 

R. S. Tabata. 1989, 10p UNIHI-SG-CP-89-04 

Grant NA85AA-D-SG082 

Sponsored by National Oceanic and Atmospheric Ad- 
ministration, Rockville, MD. Office of Sea Grant and 
Extramural Programs. 


A 1987 survey of 47 dive operations in Hawaii showed 
that a variety of dive sites were used throughout the 
islands. Operators selected particular sites for dive 
tours using a number of criteria. The relative impor- 
tance of criteria varied from island to island, and from 
site to site. Site preferences were based on factors 
such as proximity, geological features, water condi- 
tions, diversity of marine life, and opportunity for under- 
water photography. The findings have implications for 
resource se mee with respect to ome popu- 
lar dive sites. The paper summarizes selected findings 
from the study, especially those pertinent to resource 
management. 


Regional Administration & Planning 


006,967 

PB90-120239/GAR PC A05/MF A01 
State Univ. of New York at Binghamton. 
University-industry Resource Relationships in the 
Greater Southern Tier of New York. 

Final rept. 

R. A. Rehberg. 5 Jul 89, 91p 

Contract ARC-89-22/CO-9967-88-!-302-0502 
Sponsored by Appalachian Regional Commission, 
Washington, DC. 


Increased cooperation between business and industry 
and research universities is one of the strategies the 
United States is using to regain a competitive position 
in world markets. While cataloging the resources 
needed by business and industry that can be supplied 
by three New York universities, the following observa- 
tions were made: Firms had the greatest interaction 
with the community colleges of the region. A majority 
of firms have limited awareness or experience with the 
resources of the three large universities. On average, 
more than six in ten executives interviewed perceive 
the universities as showing little or no interest in 
making available library information, computer facili- 
ties, research facilities, research faculty, and consult- 
ing faculty. More than seven in ten executives inter- 
viewed believe that access to university resources has 
the potential to increase profits and market share. The 
=— results of the survey are presented in the 
study. 


Transportation & Traffic Planning 


006,968 

PB90-120171/GAR PC A03/MF A01 
Price Waterhouse and Co., Washington, DC. 

Use of Federal Assistance for Private Operator 
Capital Cost in UMTA’s (Urban Mass Transporta- 
tion Administration’s) Entrepreneurial Services 
Challenge Grant “6! ITF 

Mar 88, 36p UMTA- 579-88-1 

Contract DTUM60-87-C-71343 

Sponsored by Urban Mass Transportation Administra- 
tion, Washington, DC. 


Dynamic changes in travel patterns stepped up the 
need for alternative transit service. The explosive 
growth of employment in the suburbs and the increas- 
ing number of city-to-suburb and inter-suburban trips 
have created ‘new markets’ that require more flexible 
and smaller-scale approaches than those provided by 
large centralized transit systems. UMTA has devel- 
oped a any te to respond to these ‘new market’ 
needs--The Entrepreneurial Services Challenge Grant 
Program (ESCGP). It features start-up capital costs 
support to entrepreneurs and supports the cost of a 
provider’s own equipment purchase or lease (instead 
of UMTA oy Soy ney and leasing or donating them 
to a provider). The idea behind the ESCGP is to help 
start new private transit services that can eventually 
operate without public subsidy. The program is direct- 
ed toward two groups: equipment lessors and the en- 
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Transportation & Traffic Planning 
trepreneurial transit service providers. The report pre- 


sents the ESCGP in detail and illustrates its application 
through case studies. 


February 1,1990 211 








KEYWORD INDEX 


Index entries in this section are selected to indicate important ideas and concepts presented in a 
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NTIS order number/Media code Abstract number 


3C 273 RADIO SOURCE 


Wind and Shock Model for Quasars: Confrontation with 
Observations of 3C 273. ones 


N89-30148/5/GAR 
5-CHLORO-3- ene (1H- 
3H)-PYRIMIDINE! 

Pesticide Fact Sheet Number 206 Terbacil. 


PB90-114737/GAR 


A STARS 
New Calibration of Geneva Photometry in Terms of Te, 
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ABANDONED SITES 
adiological Survey at 99 Garibaldi 
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005,997 
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ABLATION 
ee ee ae & OF Res a 
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Grain-Size and R-Curve Effects in the Abrasive Wear of 
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ABSTRACTS 
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Summaries. 
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ence Standard. 
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tions and Experiments. 
AD-ASIS 336/1/GAR 006,104 


Definition, Determination and Characterization of Accel- 

AD-A213 366/8/GAR 006,080 
ACCEPTABLE QUALITY LEVEL 

Sound Insulation Indices: A Proposal for Revision of ISO 


717. 
PB90-124025/GAR 005,369 


ACCEPTANCE TESTS 
Chain as Used in Armor Acceptance Testing. 
AD-A213 331/; /GAR 006,647 


ACCIDENT INVESTIGATIONS 

Transportation Safety Recommendations Adopted during 
the Month of May, 1989. 
PB89-916605/GAR 006,943 


Statistical Estimation of Rollover Risk. 


PB90-115445/GAR 006,947 


Fleet Accident per ger of FMVSS (Federal Motor Ve- 
hicle Safety S 

PB90-119876/GAR 006,952 
Traffic Safety Theory and Research Methods: Session 2. 
Models for Evaluation. 
PB90-124405/GAR 


ACCIDENT PREVENTION 
Traffic Safety Theory and Research Methods: Session 1. 
Context and of Traffic-Safety Theory. esaeee 


006,957 


PB90-124397/ 
Traffic Safety Theory and Research Methods: Session 3. 
PB90-124413/GAR 006,958 
Traffic Safety Theory and Research Methods: Session 4. 
Statistical A Models. 
PB90-124421/GAR 006,959 
ACCIDENT RATES 

Accident Evaluation of FMVSS (Federal Motor Ve- 
hicle Safety 121. 
PB90-119876/GAR 006,952 
Hoang 4 bows Accident Rates of Existing Longer Com- 
PBeO I: oY 120/ T20/GAR 006,953 


Traffic Safety Theory and Research Methods: Session 4. 
Statistical Analysis and Models. 


PB88-176359/GAR 832,782 


PB90-124421/GAR 


ACCIDENT RISK FORECASTING 


Statistical Estimation of Rollover Risk. 
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evaluation program (GAE). Final 
006,565 


International Workshop on Structural and Functional As- 
Isreal on 30-September 4, 1087 “ 
AD-A212 918/7/GAR 006,210 


Effect of Organophosphorus Compounds on the Confor- 
mation of Acetyicholinesterase and and Acetylcholine Recep- 


AD-A212 968/2/GAR 


Acetyicholinesterase and 
AD-A213 061/5/GAR 





AD-A213 326/2/GAR 


ACETYLCHOLINE RECEPTORS 
Use of Monocional Antibodies to Study the Structural 
Basis of the Function of Nicotinic Acetylcholine Recep- 
tans on Seay Gaaen ane nas anes Coe Se 
ee Receptors on Neu- 


AD-A213 241/3/GAR 006,247 


ACETYLCHOLINESTERASE 
international Workshop on a and Functional As- 
of the Cholinergic S Held in Jerusalem, 


sreal on nn oh pe 30-September 4,1 1987. 
AD-A212 918/7/GAR 006,210 


pe yy 
mation of Acetyichol and Acetylcholine Recep- 


006,280 


Soman and Tabun. 
AD-A212 968/2/GAR 


Acetyicholinesterase and Acetylcholine Receptor. 
AD-A213 061/5/GAR 


Characterization by NMR and Fluorescence 
py of Differences in the Conformation of Non-Aged and 
Aged Organophosphoryi Conjugates of AChE (Acetylcho- 


linesterase). 
AD-A213 121/7/GAR 005,420 


Acetyicholinesterase Inhibition and Information Process- 
in fa ththe? Auditory Cortex. 
A213 242/1/GAR 006,286 


ACID RAIN 
Analysis of Soil Chemistry Data for an EPA (Environmen- 
tal Protection Agency) Acid Rain Assessment. 
DE89015364/GAR 006,027 
Lake Resources at Risk to Acidic Deposition in the East- 
ern United States. 
PB90-106204/GAR 006,472 


Transport of Atmospheric Aerosols above the Sierra 
Nevada 


Slopes. 
PB90-120288/GAR 005,859 


ACIDIFICATION 
Lake Resources at Risk to Acidic Deposition in the East- 


006,472 


yed Response Project: Quality Assurance 
Plan for Preparation and Analysis of Soils from the Mid- 


a Region of the United States. 
90-116971/GAR 006,031 


Mitigation of Acid Deposition: Liming of Surface Waters. 

PB90-120643/GAR 006,475 
ACOUSTIC ABSORPTION 

Correlation of 3.5 kHz Acoustic Penetration and Deposi- 

tion/Erosion in the Argentine Basin: A Note. 

AD-A213 179/5/GAR 006,622 
ACOUSTIC DETECTION 

On-Line Wear Particle Monitoring Based on Ultrasonic 

Detection and Discrimination. 

AD-A212 956/7/GAR 006,167 
ACOUSTIC DETECTORS 

Fundamental Studies of Turbulent Wall Pressure Fluctua- 

iians with Applications to Advanced Acoustic Sensor Sys- 


tens. 
AD-A213 041/7/GAR 006,659 


ACOUSTIC EMISSION TESTING 

Characterization of electron-beam weld processes in ura- 

nium by acoustic emission monitoring. 

DE89016044/GAR 006,563 
ACOUSTIC EMISSIONS 

International Symposium on Acoustic Emission from 

Composite Materials (3rd) (AECM-3). Held in Paris, 

France on July 17-21, 1989. 

AD-A213 234/8 006,139 
ACOUSTIC EQUIPMENT 

WHO! (Woods Hole ee: Institution) Acoustic 


Telemetry Project. 
AD-A213 007/8/GAR 005,593 


ACOUSTIC IMPEDANCE 
Localization of Ultrasound in Thick Composites. 
AD-A212 994/8/GAR 006,135 


Sy of Reflection and Impedance in a Beam by 
the Structural Intensity Technique. 
PB90-123993/GAR 005,385 
ACOUSTIC INSULATION 
Sound Insulation Indices: A Proposal for Revision of ISO 


717. 
PB90-124025/GAR 


ACOUSTIC MEASUREMENT 
Test Procedures for the Evaluation of Helmet and Head- 
set Mounted Active Noise Reduction Systems. 
AD-A212 991/4/GAR 005,351 
Measurement of Reflection and Impedance in a Beam by 
the Structural Intensity Technique. 
PB90-123993/GAR 005,385 
ACOUSTIC OCEANOGRAPHY 
poe pd Wave Analysis U: 
tional Arrays in the 1981 = T 
AD-A213 075/5/GAR 
ACOUSTIC SCATTERING 


Scattering by Multiple Crack Configurations. 
KW-2 VOL. 90, No. 3 


005,369 


ising the Acoustic and Conven- 
‘omography 


Experiment. 
006,620 


KEYWORD INDEX 


AD-A213 037/5/GAR 


ACOUSTIC TOMOGRAPHY 
Signal Processing and Preliminary Results in the 1988 
Monterey Bay ae Experiment. 
AD-A213 052/4/GA 006,602 


Planetary Wave Analysis Using the Acoustic and Conven- 

tional Arrays in the 1981 Ocean Tomography Experiment. 

AD-A213 075/5/GAR 006,620 
ACOUSTIC VELOCITY 

EMAT (Electromagnetic-Acoustic Transducer) System for 


Ultrasonic Ve’ 
AD-A212 895/7/GAR 006,656 


ACOUSTICS 
SYNOP Pilot Experiment: Inverted Echo Sounder Data 
Report for November 1986 to March 1987. 
AD-A213 356/9/GAR 006,624 


Status Report on Speech Research, January-June 1989. 
PB90-121161/GAR 005,634 


Simulation of Sound Field Using Boundary Element 


Method. 

PB90-121948/GAR 006,086 
ACQUIRED IMMUNODEFICIENCY SYNDROME (AIDS) 

New York City AIDS (Acquired Immunodeficiency Syn- 

drome) Task Force Report. 

PB90-115379/GAR 006,292 

Reports on HIV/AIDS (Human Immunodeficiency Virus/ 

Acquired Immunodeficiency Syndrome). Published in the 

Morbidity and Mortality Weekly Report, January through 

December 1988. 

PBS90-117235/GAR 006,237 


NAIC (National AIDS Information Ciearinghouse) Confer- 

ence Calendar. 

PB90-122177/GAR 006,296 
ACRYLONITRILE POLYMERS 

Method for Stabilization of Pan-Based Carbon Fibers. 

PAT-APPL-7-373 980/GAR 006,115 
ACTIVATION 

Workshop on Macrophage Activation. 

AD-A212 930/2/GAR 
ACTIVE GALACTIC NUCLEI 

Wind and Shock Model for Quasars: Confrontation with 

Observations of 3C 273. 

N89-30148/5/GAR 005,154 
ACTS 

baa og Propagation and Communication Experiments in 


N89-29628/9/GAR 006,902 


ACTUATORS 
Advanced Actuation Systems Development. Volume 1. 
AD-A213 334/6/GAR 005,083 


Advanced Actuation Systems Development. Volume 2. 
AD-A213 378/3/GAR 005,084 


ADA PROGRAMMING LANGUAGE 
. — V (Evaluation and Validation) Guidebook, Version 


AD-A21 2 992/2/GAR 005,646 


Ada 9X Project Requirements Development Plan. 
AD-A213 163/9/GAR 

ADAPTIVE CONTROL 
Adaptive Coding/Up-Path Power Control Fade Counter- 
measure Experiment via Olympus. pan 


006,715 


006,256 


005,651 


N89-29627/1/GAR 


ADAPTIVE CONTROL SYSTEMS 
New Approach to Control Si 
3. Adaptive Control of the 


Changes. 
AD-ASI3 337/9/GAR 


ADDITIVES 
Evaluation of Antistripping Additives. 
PB90-115650/GAR 
ADHESION 
Chemistry of Adhesion at the Polyimide-Metal Interface. 
AD-A213 353/6/GAR 005,516 
Adhesion of Vapor Phase Deposited Ultra-Thin Polyimide 
Films on Polycrystalline Silver. 
AD-A213 354/4/GAR 005,517 
ADHESIVE BONDING 
Adhesive Bonding of Thermoplastic Composites. 
AD-A213 358/5/GAR 006,140 


Report of Roof Inspection: Characterization of Newly- 
Fabricated Adhesive-Bonded Seams at an Army Facility. 
PB90-112376/GAR 005,374 


Adhesive Bonding of Composites. 
PB90-123696 005,337 


| oo gaa for N-Phenyiglycine in Adhesive Bonding to 
in. 


PB90-123795 005,338 
ADHESIVES 
Polymerization of a Quinone-Crosslinked Marine Bioadhe- 


sive. 
AD-A213 291/8/GAR 006,215 
ADOLESCENTS 


Adolescent Health Insurance Status: Analyses of Trends 

in Coverage and Preliminary Estimates of the Effects of 

an Employer Mandate and Medicaid Expansion. pm 
3,056 


le-Link Flexible Arms. Part 
ip Position with Payload 


006,091 


005,554 


PB90-116666/GAR 


ADOPTION 
Paternity Claims and Adoption Proceed ret Involving 
Members and Former Members of the Armed Forces. 
PB90-124777/GAR Hing 006,400 
ADSORPTION 
Dynamics of Radical Pairs and Biradicals Adsorbed on 


Zeolites. 
AD-AD13 064/9/GAR 005,458 


Desiccant moisture adsorption testing. Final report. 
DE89015206/GAR 006,169 
AEDES 
Comparison of Artificial Membrane with Live Host Blood- 
feeding of Aedes Acgypti (L.) (Diptera: Culicidae). 
AD-A213 035/9/GA 
AERIAL PHOTOGRAPHY 
Principles and Approaches of nee Interpretation of 
Aerospace and Geological-Geophysical Information in 
Studies of Buried Platform Regions. Abstract Only. 
N89-29403/7/GAR 006,658 
AERIAL WARFARE 


Development of NATO (North Atlantic Treaty Organiza- 
tion) Tactical Air Doctrine. 
006,409 


o 


AD-A212 931/0/GAR 


AEROBALLISTICS 
Aerodynamics of Missiles with Offset Fin Configurations. 
AD-A213 113/4/GAR 005,045 
AERODYNAMIC BRAKES 
Some Effects of Aerodynamic Spoilers on Wing Flutter. 
N89-29324/5/GAR 005,063 
AERODYNAMIC CHARACTERISTICS 
Aerodynamics of Missiles with Offset Fin Configurations. 
AD-A213 113/4/GAR 005,045 


Boundary-Layer Measurements on a Transonic Low- 


Aspect Ratio bors 3 
N89-29305/4/GA' 005,053 


AERODYNAMIC COEFFICIENTS 
Time Domain Numerical Calculations of Unsteady Vorti- 
cal Flows About a Flat Plate Airfoil. 
N89-29726/1/GAR 005,075 


AERODYNAMIC FORCES 
Transonic Euler Solutions on Mutually Interfering Finned 


Bodies. 
AD-A213 395/7/GAR 005,049 
Boundary-Layer Measurements on a Transonic Low- 


spect Ratio Wing. 
N89-29305/4/GA\ 005,053 


Some Effects of Aerodynamic Spoilers on Wing Flutter. 
N89-29324/5/GAR 005,063 


AERODYNAMIC HEATING 
Thermo-Viscoplastic Analysis of Hypersonic Structures 
Subjected to ere Aerodynamic Heating. 
N89-29328/6/GAR 006,871 


AERODYNAMICS 
Block-Struetured Solution of Three-Dimensional Transon- 
ic Flows Using Parallel Processing. 
AD-A212 851/0/GAR 005,043 


Chordwise Loading and Camber for Two-Dimensional 
Thin Sections. 
AD-A213 318/9/GAR 005,048 


Aeronautical Engineering: A Continuing Bibliography with 
Indexes (Supplement 241). 
N89-29303/9/GAR 005,051 


Aeronautical Engineering: A Continuing Bibliography with 
Indexes (Supplement 242). 
N89-29304/7/GAR 005,052 


Inviscid and Viscous Hypersonic Aerodynamics: A 
Review of the Old and New. 
N89-29308/8/GAR 005,054 


AERONAUTICAL ENGINEERING 
Aeronautical Engineering: A Continuing Bibliography with 
Indexes (Supplement 241). 
N89-29303/9/GAR 005,051 
Aeronautical Engineering: A Continuing Bibliography with 
Indexes (Supplement 242). 
N89-29304/7/GAR 005,052 
AERONAUTICS 


a of Selected Aeronautical and Space Meetings, 

pM 1989 (Calendrier des Manifestations Aeronautiques 
tiales (Selection), Juillet 1989). 

AD-A213 216/5/GAR 005,077 


AERONOMY 
Aeronomy Requirements for Small Orbiting Payloads. 
N89-29432/6/GAR 005,271 
AEROSOL SPECTROMETRY 
Infrared Spectrometry of Aerosols. 
AD-A213 303/1/GAR 
AEROSOLS 
Field Measurement and Model Evaluation Program for 
Assessment of the Environmental Effects of Military 
Smokes: The Atterbury-87 Field Study of Smoke Disper- 


sion Model. 
AD-A212 983/1/GAR 005,258 


Recovery of Particle Size Distribution of Ultrafine Aero- 
sols from Diffusional Decay Measurements. 
AD-A213 006/0/GAR 006,339 


Clearing of Military Smokes and Aerosols. 


005,260 





AD-A213 167/0/GAR 


Small Particle Scattering and Absorption. 
AD-A213 168/8/GAR 


005,465 


005,466 
Infrared Spectrometry of Aerosols. 
AD-A213 303/1/GA\ 005,260 
Proceedings of the Scientific Conference on Obscuration 
and Aerosol Research. Held in Aberdeen Proving 
Ground, Maryland on June 21-24, 1988. -~ 
006,637 


AD-A213 370/0/GAR 
Real-Time Observations of Aerosol Composition 
005,421 


Changes. 
DE89012382/GAR 
e (MASH) 


Middle Atmosphere of the Southern Hemi: 
Global Meteor Observations System (GLOBMET) Solar 
Spectral irradiance Measurements (SSIM) Global Obser- 
vations and Studies of Stratospheric Aerosols (GOSSA): 
Progress with the MASH Project. 

N89-29873/1/GAR 005,211 
Remote Sensing of the Atmospheric Aerosols and Nocti- 
lucent Clouds from Space. 

N89-29876/4/GAR 005,276 


Lower Stratospheric Aerosols at a Tropical Latitude Sta- 


tion. 
N89-29877/2/GAR 005,277 


Some New Results in the Investigation of the Middle At- 
aoe © from Space Using the Daytime Horizon Scan- 


NBS-20878/0/GAR 005,278 
Effect of Volcanic Debris on Stratospheric lon Conductivi- 


ty. 
N89-29885/5/GAR 005,282 


Chamber Investigations of the Fate of Diesel Emissions 
in the Atmosphere. Volume 1. Task 3, Final Report. 
PB90-114422/GAR 005,844 
Chamber Investigations of the Fate of Diesel Emissions 
in the Atmosphere. Volume 2. AMES Assay and GCMS 
Final Data Reports and Gas Phase Projections. 
PB90-114430/GAR 005,845 


Quantitative Estimate of the Air Quality Impacts of Metha- 


nol Fuel Use. 
PB90-115890/GAR 005,847 


Transport of Atmospheric Aerosols above the Sierra 

Nevada Slopes. 

PB90-120288/GAR 
AEROSPACE ENGINEERING 

JPRS (Joint Publications Research Service) Report: Sci- 

ence and Technology. USSR: Space. 

N89-29354/2/GAR 006,819 


Evaluation of Titanium Castings for Aerospace Compo- 


nents. 
N89-29537/2/GAR 


AEROSPACE MEDICINE 
Aerospace Medicine and Biology: A Continuing Bibliogra- 
phy with Indexes (Supplement 26). 
N89-29950/7/GAR 006,310 
Aerospace Medicine and Biology: A Continuing Bibliogra- 
phy with Indexes (Supplement 327). 
N89-29951/5/GAR 006,311 
Aerospace Medicine: Foreign — Translations 
from the Joint Publication Research Service. August 
1971-October 1989 (Citations from the NTIS Database). 
PB90-851478/GAR 006,245 
AEROSPACE PLANES 
Analysis of Internal Ablation for the Thermal Control of 
Aerospace Vehicles. 
N89-28477/1/GAR 
AEROTHERMODYNAMICS 
Special Course on Aerothermodynamics of Hypersonic 


Vehicles. 
006,669 


005,859 


006,896 


006,829 


prices 2/GAR 


erothermodynamic Instrumentation. 
Nee 29310/4/GAR 006,870 
Use of po Tethered Satellite — to Perform Low 
Density Aerothermodynamics Studies. 
N89-29476/3/GAR 
AFRICA 
Science and Technology Information Services and Sys- 
tems in Africa. 
PB90-124041/GAR 
AGGLOMERATING ASH PROCESS 
32-month gasifier mechanistic study and downstream unit 
Process development program for the pressurized ash- 
—— fluidized- sification system. Quarterly 
technical oy re) report, July-September 1987. 
DE89000974/G. 005,787 
AGGREGATES 
Fine Aggregate Shape and Surface Texture. 
PB90-115452/GAR 
Survey of Aggregate Waste Production in Ohio. 
PB90-115494/GAR 005,548 
Simulation of Solute Transport in Aggregated Media. 
PB90-117094/GAR rr 006,491 
AGING 
Condition monitoring and aging assessment for class 1E 


cables. 
DE89010770/GAR 


AGING (MATERIALS) 
Effect of Composition and Aging Treatment on the Mi- 
crostructure and Mechanical Properties of Aluminum-Lith- 
ium-Titanium Alloys. 


006,828 


006,075 


005,542 


006,567 


KEYWORD INDEX 


AD-A213 144/9/GAR 


AGING TEST (MATERIALS) 
Aldring av Taetskikt pa Tak: Jaemfoerelse Mellan Olika 
Aldringsmetoder (Aging of Roof Coverings). 
PB90-124140/GAR 005,386 

AGRANULOCYTOSIS 

Agranulocytosis Associated with ‘Mexican Aspirin’ (Dipyr- 
one): Evidence for an Autoimmune Mechanism Affecting 
Multipotential Hematopoietic Progenitors. 
AD-A212 944/3/GAR 

AGRICULTURAL ECONOMICS 
Operational Guidelines for Rapid Appraisal. 
PB90-105347/GAR 005,410 
Trade, Exchai Rate, and Agricultural Pricing Policies in 
Thailand. = ’ ™ 
PB90-119702/GAR 


a Volume 1, No. 11, November 1989. 
90-120684/GAR 

World Tobacco Situation, September 1989. 
PB90-122011/GAR 005,095 


Export Markets for U.S. Grain and Products, September 


1989. 
PB90-122201/GAR 005,097 


World Cotton Situation, October 1989. 
PB90-122235/GAR 
AGRICULTURAL PRODUCTS 
Horticultural Products Review, October 1989. 
PB90-120635/GAR 
AgExporter: Volume 1, No. 11, November 1989. 
PB90-120684/GAR 
AGRICULTURE 
Scope of Work: Effects of Global Climate Change on 
Agroecosystems. 
PBS90-120023/GAR 005,253 
AGRICULTURE ECONOMICS 
Meat and Dairy Monthly Imports, September 1989. 
PB90-122052/GAR 
AID TO FAMILIES WITH DEPENDENT CHILDREN 
= roup Impacts and Performance Indicators for Select- 
lelfare Employment Programs: Executive Summary. 
P8901 20247/GAR 005,332 


> roup Impacts and Performance Indicators for Select- 


elfare Empl it Programs. 
PRO 120254/6A K 005,333 


AIDS SERODIAGNOSIS 
Reports on HIV/AIDS (Human Immunodeficiency Virus/ 
Acquired immunodeficiency Syndrome). Published in the 
Morbidity and Mortality Weekly Report, January through 
December 1988. 
006,237 


006,172 


006,314 


005,415 


, 


005,098 


005,093 


005,094 


PB90-117235/GAR 


AIR BAG RESTRAINT SYSTEMS 
Safety Belts, Airbags and Child Restraints: Research to 
Address Emerging Policy Questions. 
PB90-115866/GAR 006,949 
AIR CLEANING SYSTEMS 
Air cleaner Efficiencies for Removal of Nitrogen Dioxide 
and Volatile Organic Compounds. 
DE89015384/GAR 005,839 


AIR FLOW 
Time Domain Numerical Calculations of Unsteady Vorti- 
cal Flows About a Flat Plate Airfoil. 
N89-29726/1/GAR 005,075 
AIR FORCE FACILITIES 
Economic Benefit of Coal Utilization/Conversion at Air 
Force Bases: Screening Study. 
AD-A213 008/6/GAR 006,350 
Hazardous Waste Technical Assistance Survey Moody 
Air Force Base Georgia. 
AD-A213 149/8/GA\ 006,354 
AIR FORCE PERSONNEL 
Billy Mitchell’s Concept of Command Leadership and the 
Relevance for Air Force Officers. 
AD-A213 093/8/GAR 006,438 


Middle-Term Loss Prediction Models for the Air Force’s 
Enlisted Force Management System. 
AD-A213 279/3/GA 


AIR FORCE PROCUREMENT 
Cost Estimates and Estimating Procedures in the IIR (Im- 
aging Infrared) Maverick and AMRAAM (Advanced 
jedium-Range Air-to-Air Missile) Programs. 
AD-A212 919/5/GAR 006,450 
AIR JETS 
Computerized Thermography to Measure Heat Transfer 
from a Plate to Circular Air Jets. 
006,674 


006,442 


N89-29720/4/GAR 
AIR LAND BATTLES 

a Maneuver and Air interdiction in the Operational 

AD-A212 899/9/GAR 006,408 


Training Technology for the Operational Level of War. 
AD-AZ13 219/9/GAR 006,416 


Airpower in Peripheral Conflict: The French Experience in 


Africa. 
AD-A213 280/1/GAR 


AIR POLLUTION 
International Impacts of Global Climate Change: Testimo- 
ny to House Appropriations Subcommittee on Foreign 
Operations, Export Financing and Related Programs. 


006,418 


AIR POLLUTION 


DE89014004/GAR 005,250 


Remote Sensing of Environmental Pollution by Laser-in- 
duced Fluorescence in Trees (LIFT). 
N89-29829/3/GAR 006,488 


Parameterization and Assessment of Processes Affecting 
ee 


N89-29846/7/GAR 005,842 


Combined Air and Water Pollution Control System. 
PAT-APPL-7-357 938/GAR 005,843 


Health Assessment for Mine, Minturn, Colorado, 
R 8. CERCLIS No. 1961518. 
PBS90-111766/GAR 005,885 


in the p Bam Ves Trask 3. Final ion 
in 
aaretiiiigpemtescan 


of the Fate of Diesel Emissions 


Final Data Reports ‘and Gas Phase 
PB90-114430/GAR 


Summary Review of Health Effects Associated with Am- 
monia. Health Issue 

PB90-116948/GAR 006,327 
Implications of Recent Experimental Results for 
Reactions in Turbulent Flows. apnea 
PB90-117136/GAR 006,677 


Sees Cieaeeeees tor Restore Cale ane Seo. 
Butte, Montana, Region 8. CERCLIS No. 


MTD006230635. 
PB90-118332/GAR 005,898 


Health Assessment for Monticello Radioactive Contami- 
nate Monticello, Utah, Region 8. CERCLIS 


lo. UTD980667: 
890-1 18381/GAR- 005,903 


Health egrngy for Wasatch Chemical (Lot oo Salt 
Lake City, Utah, Region 8. CERCLIS No. UTD00071 
PB90-118449/ GAR 005,909 


Peri apr pen A ay Industries yey 
CeRCL No. 0 CADX . = 


PB90-118621/GAR 005,923 


Health Assessment for Monolithic Memories, Sunnyvale, 
California, R 9. CERCLIS No. CAD049236201. 
PB90-118654/GAR 005,926 


Health Assessment for MGM Brakes Company National 
Priorities List (NPL) Site, Cloverdale, California, Region 9. 
CERCLIS No. CAD000074120. 

PB90-118670/GAR 005,928 


—_ Assessment for McColl Site, Fullerton, California, 
9. CERCLIS No. O9CAD980498695. 
Pe 118688/GAR 005,929 


Health Assessment for McClellan Air Force Base, Sacra- 
mento, California, Region 9. CERCLIS No. 
CA4570024337. 
PB90-118696/GAR 005,930 
Health Assessment for Baxter/IP/Ri Site, Weed, 
California, R 9. CERCLIS No. CAI 25731. 
PB90-118761/GAR 005,937 
Health Assessment for FMC Fresno National Priorities 
- (NPL) Site, Fresno, California, Region 9. CERCLIS 
jo. CADO00629998. 


P890-118811/GAR 005,942 


Health Assessment for Firestone National Priorities List 
(NPL) Site, Salinas, Monterey County, California, Region 
9. CERCLIS No. CAD990793887. 

PB90-118829/GAR 005,943 


Health Assessment for Atlas and 
Mines, Fresno , California, 

Nos. CAD980496863 and CAD980817217. 
PB90-118894/GAR 005,949 


Health Assessment for Ft. Lewis Landfill No. 5, Ft. Lewis, 
Washington, Region 10. CERCLIS No. WA9214053465. 
PB90-119405/GAR 005,967 


Directory of Information Resources Related to Health, 
Exposure, and Risk Assessment of Air Toxics. 
PB90-119785/GAR 005,854 


MOBILE4 Exhaust Emission Factors and Inspection/ 

Maintenance Benefits for Passenger Cars. 
PB90-120148/GAR 005,857 
ISCST: Industrial Source Short Term. EPA/ORD 
pe er eae A /Office of Research 
and Development) Air Quality Simulation Model (for 
005,862 


Micri 
LONGZ and SHORTZ. EPA/ORD — Protec- 
and Development 


Coalinga Asbestos 
Region 9. CERCLIS 


‘ocomputers). 
PB90-500257/GAR 


PB90-500265/GAR 

CDM2: Climatological Dispersion Model, . 

EPA/ORD (Environmental Protection Agency/Office of 
Research and Development) Air Quality Simulation 
PB90-500273/GAR 


BLP: Bouyant Line and Point Source Dispersion Model. 
EPA/ORD (Environmental Protection Agency/Office of 
oe and Development) Air Quality Simulation 


P890-500281 /GAR 006,190 


February 01, 1990 KW-3 


005,864 





Line Source Model. EPA/ORD (Envi- 
/Office of Research and De- 
ition Model. 

005,865 


MPTER. EPA/ORD (Environmental Protection ig aan al 
Office of Research and Development) Air Quality Si - 


tion q 

PB90-500307/GAR 005,866 

RAM. EPA/ORD (Environmental d 

a of Research and core Hy Air ie Quality 

PBo0-50031 5/GAR 

CRSTER: EPA/ORD ee ee 
esearch and Development) 


005,867 

Protection poo 

an of R Air Quality Simula- 
tion Model. 

PB90-500323/GAR 


PTPLU. EPA/ORD Pay ree meg Protection St 
oo of Research and Development) Air Gualty 
PB90-500331/GAR 

VALLEY. EPA/ORD , ees hgerey! 
Office of Research and Development) Air Gualty 

tion Model. 

PB90-500349/GAR 005,870 


MPTER. EPA/ORD (Environmental Prot / 
Office of Research and Development) Ar Guellty imula- 
tion Model (for ). mane 


PB90-500356/GAR 
COMPLEX1. EPA/ORD (Environmental Protection 
Development) Air Quality 


/Office of Research and 
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PAT-APPL-7-373 980/GAR 006,115 
CARBON HYDRIDES 


Far-Infrared Laser Magnetic Resonance Spectrum of the 
cD oo and Determination of Ground State Param- 


PBO0-1 17359 005,486 


CARBON MONOXIDE 
CALINE: California Line Source Model. EPA/ORD (Envi- 
ronmental Protection /Otfice of Research and De- 
velopment) Air Quality Simulation Model. 
PB90-500299/GAR 005,865 
CARBON OXYSULFIDE 
Heterodyne Frequency and Fourier Transform 
copy Measurements on OCS Near 1700 cm(-1). 


s in Beams. 
006,757 


005,471 


KEYWORD INDEX 


PB90-117805 
CARBON REINFORCED 


CARBOXYLIC — 
Preparation of 1-Aminocyclopropane Carboxylic Acids. 
PB90-120510/GAR 


CARBYNES 
istry of Polynuclear Metal Complexes with Bridging i 
Carbyne em Part 87. Docosahedral - 
baborane (alkylidyne)Tungsten Complexes. 
AD-A213 225/6/GAR 


CARGO HANDLING 
Review of Interface Requirement Specification (Prelimi- 


nary). 
AD-A212 970/8/GAR 006,348 
Study/Services Site ‘cee Guide. Cargo Movement 


oT tions System 
A213 261 /GAR 006,358 
CASE STUDIES 
International Conference on Case Histories in Geotechni- 
cal ——— (2nd) Held in Rolla, Missouri on 1-5 June 


1988. Volume 
AD-A213 198/5/GAR 006,458 
CAST ALLOYS 


Evaluation of Titanium Castings for Aerospace Compo- 


nents. 
N89-29537/2/GAR 006,896 


CATALOGS 
Offshore Scientific and Technical Publications, February- 
July, Spring 1989. 
PB90-125071/GAR 006,481 
CATALOGS (PUBLICATIONS) 
vIT aye Teknillinen Tutkimuskeskus) Collection of In- 
dustrial Microorganisms. Catalogue of Strains. Second 
Edition, 1989. 
PB90-122359/GAR 
CATALYSTS 
Improved catalysts for liquid h fuels from 
. Technical progress report, April-June 1988. 
DE89015524/GAR 005,796 
CATALYTIC CONVERTERS 
Resistively pry Catalytic among with Air ro 
for Oxidation of Carbon Monoxide and Hydrocarbons ai 
Reduced Ambient Temperatures. 
PB90-120130/GAR 
CATALYTIC EFFECTS 
Studies of the initial reactions that occur during direct 


coal liquefaction. 
DE89011542/GAR 005,788 


CATCH STATISTICS 
be wy Recreational Marlin and Tuna Fishery, 1983- 
ishermen. 


1988: A Report to the Fi 
PB90-115239/GAR 005,104 


CATHODES 
——— Composite Cathodes for Alkaline Secondary 


Batt 
PAT-APPL-7-395 547/GAR 005,773 
CATHODOLUMINESCENCE 


Photoelectron Pui — Phosphors. 
AD-A213 202/5/GAR 005,441 


Cathodoluminescence of Defects in Diamond Films and 
— Grown by Hot-Filament Chemical-Vapor Deposi- 
PBg0-117961 006, 133 


CAUSE OF DEATH 
Vital Statistics Mortali 


006,218 


006,268 


006,939 


Data, Multiple Cause of Death 
— for ICD-9, 1987 Data. Public Use Data Tape Docu- 


tation. 
PB90-1 15593/GAR 006,050 
Evaluation of the Multiple Cause of Death Classification 


—— 
PB90-119827/GAR 006,274 
Vital Statistics Mortality Data, Multiple Cause of Death 


Detail, 1987. 
PB90-500448/GAR 006,053 
CELESTIAL MECHANICS 


py Elements, and Conversion Procedures to and 


Position and Vi 
AD-A213 145/6/GAR 005,117 


Chaotic Dynamics of Halley’s Comet. Abstract +. 
N89-29356/7/GAR 119 


pr ge Methods for Predicting Orbital Motion Con- 


prongs be! Periodic Components. Abstract Only. 
N89-29359/1/GAR 005,120 


CELESTIAL NAVIGATION 

Study of Modern Instrumentation and Methods for As- 

tronomic itioning in the Field. 

AD-A213 217/3/GAR 006,495 
CELL FUSION 

Flaviviruses Can Mediate Fusion from Without it Aedes 

albopictus Mosquito Cell Cultures. 

AD-A213 053/2/GAR 006,262 
CELL MEMBRANE COATED PITS 

Differential Scanning Calorimetric Study of Brain Ciathrin. 

PB90-117912 005, 42: 
CELLS (BIOLOGY) 

Controlled Method of Reducing Electrophoretic Mobility 

of Various Substances. 


PAT-APPL-7-376 487/GAR 
CEMENTS 
———- of Damage in Brittle and Cementitious Materials. 


AD AI2 940/1/GAR 006,117 


NUREG/GP-0100/GAR 


CENCHRUS CILIARIS 
Ecological Studies of Some Range Grasses in Peshawar 


Valley. 
PB90-122706/GAR 006,482 


CENTER HILL LAKE 
Water Quality 
Lake from the 
AD-A212 856/9/ 
Water An Survey of 
Lake Fork River Basin. 
AD-A212 12 850/3/R 

CENTRAL RECEIVERS 
Stretched-membrane heliostats for solar central-receiver 


Beeeo! 6034/GAR 005,835 


CENTRIFUGES 
VIBRAFUGE: A Ceeaperne environment testing facility-vi- 


bration a centrifuge. 
DE89015120. SAR 006,735 


CENTROPRISTIS STRIATA 
Species Profiles: Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (South 
Atlantic). Black Sea Bass. 
AD-A213 090/4/GAR 006,580 
CERAMIC MATERIALS 
Structure-| 


of Nutrient Loadings to Center Hill 
Fork River Basin. 
006,467 


Se Saar 
006,468 


NATO begga he ay et > 
ramics. North Atlantic “y 4 Organization! 
vanced Sci Institutes, Series E: Applied Sciences, 
Volume 170. 


AD-A212 939/3/GAR 006,116 
Science U: a Sol-Gel Optics Re- 

soarch Fooly CORR) 

AD-A213 O56/S/GAR 006,082 

Toughening of a Particulate-Reinforced/Ceramic-Matrix 

Composit ie. 

AD-A213 180/3/GAR 006,138 


Spall Resistance of 
AD-A213 213/2/GAR 006,120 


Nickel Oxide, Ceramic Insulated, High Temperature Coat- 
ing. 
PATENT-4 639 399 006,132 


Carbon Fiber Reinforced Metal Matrix Composites. 
PATENT-4 853 294 006,150 


CERAMIC MATRIX > dean tees 
Intermetallic and Ceramic Matrix Composites bey don 815 to 
bain C (1500 to 2500 F) = Turbine Engine Applica- 
NB3-29490/4/GAR 005,575 
Theoretical and Experimental —_—— of the Effect of Mi 
crostructural Parameters on the Properties of Fragile- 
Matrix Composites. 

N89-29494/6/GAR 006,145 
Basis for —— Ceramic Composite Armour Defeat. 
N89-29545/5/G 006,648 

CERAMIC MELTERS 
Liquid-fed ceramic melter testing for the Hanford Waste 
Vitrification Plant waste. 

DE89015577/GAR 006,519 

CERAMICS 
Structure-mechanical property relationships in ion im- 
— ceramics. 

89010129/GAR 006,122 
Advanced Research and bag ee be 


Energy Materials 
for the period snding March 31, 1960. 31, 1989. 
DE8901 fSS6S/GAR” 


Fossil 
Progress report 


creep failure and densification. Progress report. 
DE89016275/GAR 
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Alumi 

PB90-117383 006,125 
Equilibrium Crystal Shapes and Surface Phase Diagrams 
at Surfaces in Ceramics. 

PB90-117755 006, 186 


CESIUM 
Structure of Cs on GaAs(110) as Determined by Scan- 
Microscopy. 


p= Rover 
117490 006,725 
CESIUM IODIDE 
Unimolecular ean ESS CS(Csi)n+ 
Clusters: 


Stabilities and Evaporation E 
AD-A213 011/0/GAR 005,451 
CHAFF 
Comparison of Results Obtained from Foil Chaff Clouds 
at 69 deg Northern Latitude during Winter, Summer and 
Autumn. 
N89-29909/3/GAR 005,232 
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CHALCOGENIDES 
Preparation and Properties of Cobalt-Doped II-VI Chaico- 


13 289/2/GAR 005,474 


CHANNEL FLOW 
17-Meter Fiume at the Coastal Research Laboratory. Part 
Characteristics. 


2. Flow 
AD-A213 288/4/GAR 006,667 


CHANNELS 
identification of impulsive Interference Channels. 
AD-A213 154/8/GAR 005,628 


Operational Considerations for 
Olympus Data Experiment). 
N89-29665/1/GAR 005,619 
“¢ Cause of the 1886 
Evaluation of Hypotheses for the o 
Charleston 


Earthquake. 
NUREG/CR-5269/GAR 006,463 
Combustion characteristics of mild-gasification chars. 
DE89013045/GAR 005,568 
CHAT (CHOLINEACETYLTRANSFERASE) 
Suppression ~~ Potential Benefit against 
AD-A213 326/2/GAR 006,280 


CHECKOUT 
Result of the Check-out of Marine Observation Satellite-1 
(MOS-1). 
ipo 20200/8/GAR 006,891 
CHEMICAL AGENT DETECTORS 
gg Vapor Detection Using Optical Waveguides 
AD-A213 340/3/GAR 006,342 
CHEMICAL AGENTS 


Review of Reactions of Chemical Agents in Water. 
AD-A213 287/6/GAR 006,320 


CHEMICAL ANALYSIS 
cee st oe Method for the Determina- 


Analytical 

+ ean pee Residues in Soil. Part 3. Collaborative 
Test R and Final Performance Evaluation. 
AD-A213 000/3/GAR 006,042 
Pralidoxime Chloride Stability-indicating Assay and Analy- 
ws of Soluton Samples Stored at Room Temperature fer 
AD-A213 014/4/GAR 005,419 
Development of an Method for the Determina- 


tion of Explosive Residues in Soil. Part 2. Additional De- 


and — Testing. 
AD-A213 045/8/G. 006,043 
erization of Se- 


Microstructural and ies Sane 
lected Shales in Support of Nuclear Waste Repository 


DE89015906/GAR 006,521 
INEL (Idaho National Engineeri oa 
Screening Program Progam teohriodd 

tion. Volume 1. 

heleaton og 006,044 
great poenen ae Chromatography/ 

nvironmental Analysis. 

Mss Spacronet 006,045 
ae a EPA (Environmental Protection Agency) 
a. 20 for oy ened of Chlorinated Fee avg 
PBO0-117128/GAR 006,008 
ee Senne areas ter Op ements or 


Beoosi7iea/Gan 
117193/GAR 005,423 


Production and Spectroscopy of Molecular lons Isolated 
in Solid Neon. 
005,492 


PB90-117748 
Differential Scanning Calorimetric Study of Brain ye 
PB90-117912 424 


Toxicity Bioassay and Eluate H Metals Re- 
ity Sta ey Ha 
Chrome Superfund NPL (National Priority List) 


von 


from Some Plants Belonging to ae Ferm L mnoase, 
PB90-120411/GAR _ 
Reg oy of aaah eg 


Qualitative and Semi-Quantitativ 
ong ton ts oy laa Secondary lon 
005,425 


Mass 
peasant 
Calcium Hydroxyapatite Precipitated from an Aqueous 
Solution: An international Multimethod Analysis. 
PB90-123399 005,426 
ped in Environmental Specimen Banking. 
006,047 


Smee in coal liquids and coal liquid distil- 
report for the study period, October 1985-May 
DE80015604/GAR 005,800 

in coal liquids and coal liquid distil- 


aan Panel epertlor oe October 1985-M; 
—’ as 
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DE89015605/GAR 005,801 


bonding in coal liquids and coal liquid distil- 
Py inal report for the study period, October 1985-May 


beesor 5606/GAR 005,802 


CHEMICAL COMPOSITION 
ee ne ens Cee le 
lar and Metallic Envelopes. Abstract Only. 005,135 


lecul 
N89-29358/3/GAR 
Near Infrared Reflectance Spectroscopy (NIRS): Analysis 
of Fi Quality. (Revised). 
PBeO 7276/GAR 005,091 
Fiber Optic or Optical Fiber Chemical and Gas Sensors. 
June 1988-November 1989 (Citations from the INSPEC: 
Information Services for the Physics and Engineering 
Communities Database). 
PB90-851494/GAR 006,062 
CHEMICAL COMPOUNDS 
Superfund Record of Decision (EPA Region 5): Midco |, 
IN. (First Remedial Action), June 1989. 
PB90-115965/GAR 006,003 
Superfund Record of Decision (EPA om 5): Midco Il, 
IN. (First Remedial Action), June 198: 
PB90-115973/GAR 006,004 
CHEMICAL CONTAMINATION 
Data A is Techniques for Effectiveness Evaluation of 
i lunitions. 


Chemical . 
AD-A213 329/6/GAR 006,341 


CHEMICAL DETECTION 
Fiber Optic or Optical Fiber Chemical and Gas Sensors. 
June 1988-November 1989 —_ from the INSPEC: 
Information Services for the Physics and Engineering 
Communities Database). 
PB90-851494/GAR 006,062 
CHEMICAL DISSOCIATION 
Femtosecond Real-Time Alignment in Chemical Reac- 


tions. 
AD-A213 039/1/GAR 005,456 


CHEMICAL EXPLOSIVES 
NTO development at Los Alamos. 
DE89000356/GAR 006,638 


Effects of binder 1 ccee on the properties of plas- 


tic-bonded e: 
DE89007744, GAR 006,640 


Free-expansion experiments and modeling in detonation: 

Chemistry and hydrodynamics on a laboratory scale. 

DE89007748/GAR 006,641 
CHEMICAL FEEDSTOCKS 

Enhancing the Use of Methane as a Feedstock for the 

Biol Production of Chemicals. Annual Report Febru- 


po 87-January 1988. 
PB90-120163/GAR 005,439 


CHEMICAL LASERS 
Generation of lodine Monofluoride in a Supersonic Multi- 
purpose Flowtube Facility. 
AD-A213 082/1/GAR 005,428 
CHEMICAL ORDNANCE 
Data Analysis Techniques for Effectiveness Evaluation of 
Chemical Munitions. 
AD-A213 329/6/GAR 006,341 
CHEMICAL PLANTS 
Computer Program for Cost Evaluation of Chemical 


Plants. 
PB90-120015/GAR 005,438 


CHEMICAL PREPARATION 
Generation of lodine aa, in a Supersonic Multi- 
purpose Flowtube Facili 
AD-A213 082/1/GAR 005,428 


Se and Properties of Cobalt-Doped II-VI Chaico- 


2D-A213 289/2/GAR 005,474 


CHEMICAL PROPERTIES 
— and Properties of Cobalt-Doped II-VI Chaico- 


nm 5 
RD-A2t 3 289/2/GAR 005,474 


CHEMICAL RADICALS 
[= ong of Radical Pairs and Biradicals Adsorbed on 


Zeoli 
AD-A213 064/9/GAR 005,458 


CHEMICAL REACTION KINETICS 
- thermolysis modeling: The effects of restricted diffu- 
non thermal reaction pathways. 
DEB9O! 1229/GAR 005,794 
Mechanistic and kinetic studies of high-temperature coal 
gas a sorbents. Quarterly technical progress 
No. il-June 1989. 
D 89015500/ AR 005,799 
CHEMICAL REACTION MECHANISMS 
Reaction of Carbon Dioxide with Gaseous Niobium and 
Niobium Oxide Clusters. 
AD-A213 012/8/GAR 005,452 


Mechanisms of CO(2) Reduction Metal and Metal Modi- 
fied Semiconductor Electrodes. 
AD-A213 169/6/GAR 008, 467 


Chemistry of Polynuclear Metal Complexes 

per onda J" Pant br, bocoesheda - 
baborane lidyne) Tur sten Complexes 

AD-A213 225/6/GAR ” 005,471 


Derivatives of 9-Borabicyclo(3.3.1)Nonane. 
AD-A213 273/6/GAR 005,430 


Mechanisms of Free Radical Chemistry and Biochemistry 
Benzene 


of ‘ 

PB90-117714 005,491 
CHEMICAL REACTIONS 

FLIC (Flame with Implicit Convection)-A Detailed, Two- 

Dimensional Flame Model. 

AD-A212 953/4/GAR 005,565 


Molecular Mixing and Chemical Reactions in Turbulent 


Shear Layers. 
AD-A213 197/7/GAR 005,469 
SS Se POS sean ek ee SO ee 


Beaa0t 1542/GAR 005,788 


Implications of Recent Experimental Results for Modeling 
Reactions in Turbulent Flows. 
PB90-117136/GAR 006,677 


fame Synthesis of 1-Nitropyrene-d9 of High Isotopic 
PB90-123753 005,435 


Isolation and Identification of Active Ingredients from 
Plants by Complexation Method. 
PB90-124595/GAR 006,224 


CHEMICAL SENSORS 


Fiber Optic or Optical Fiber Chemical and Gas Sensors. 
June 1988-November 1989 (Citations from the INSPEC: 
Information Services for the Physics and E 
Communities Database). 
PB90-851494/GAR 


CHEMICAL STABILITY 
Process for Assessing the Stability of be (Hydroxylam- 
monium Nitrate)-Based Liquid Propeliants. 
AD-A212 896/5/GAR 006,630 
CHEMICAL STABILIZATION 


Production and Spectroscopy of Molecular lons Isolated 
in Solid Neon. 
005,492 


006,062 


PB90-117748 


CHEMICAL VAPOR DEPOSITION 
Morphological of the friction of hot-filament- 


em diamond thin films. 
89015986/GAR 006,129 


Cathodoluminescence of Defects in Diamond Films and 
Particles Grown by Hot-Filament Chemical-Vapor Deposi- 


tion. 
PB90-117961 006, 133 


CHEMICAL WARFARE AGENTS 

poo vy te of Particle Size Distribution of Ultrafine Aero- 

is from Diffusional Decay Measurements. 

AD ADS 006/0/GAR 006,339 
CHEMICAL WATER POLLUTANTS 

Review of Reactions of Chemical Agents in Water. 

AD-A213 287/6/GAR 006,320 
CHEMISTRY 


Nasionale register van ag eg ore 1986/87. Deel 
2B: Natuurwetenskappe: Fi: , Ingenieurs- en verwante 
wetenskappe (Nuwe aden ‘(National register of re- 
search projects, 1986/87. Part 2B: Natural sciences: 
Physical, engineering and related sciences (New 


0) )). 
Beseor 5033/GAR 005,039 


CHEMORECEPTORS 


Use of Monoclonal Antibodies to Study the Structural 
Basis of the Function of Nicotinic Acetyicholine Recep- 
tors on Electric Organ and Muscle and to Determine the 
Structure of Nicotinic Acetylcholine Receptors on Neu- 


rons. 
AD-A213 241/3/GAR 006,247 
feconter Binding and Membrane Transport of Botulinum 


AD-A213 300/7/GAR 006,321 


CHESAPEAKE BAY RESEARCH AND MONITORING 
Mitigation of Acid Deposition: Liming of Surface Waters. 
paoo.! 20643/GAR i 006,475 

CHESTER COUNTY (PENNSYLVANIA) 

~~ Record of Decision (EPA Region 3): Kimber- 
A. (Second Remedial Action), June 1989. 
POSO-2STTTIGAR 006,021 

CHILD RESTRAINT SYSTEMS 
Child Seating Test Procedure Development. 
PB90-115437/GAR 006,946 


Safety Belts, ng and Child Restraints: Research to 
Address Emer ing ‘olicy Questions. 
PB90-115866/GAR 006,949 
CHILD SAFETY SEATS 
Child Seating Test Procedure Development. 
PB90-115437/GAR 
CHILD SUPPORT 
Allotments for Child and Spousal Support. 
PB90-124868/GAR 


CHILDREN 


006,946 
006,427 


Survey of a Knowledge, Attitudes, and Practice 
Behaviors Ri led to Coronary Heart Disease Risk Fac- 
tors in Children. 

PB90-119801/GAR 006,238 





Physician Reimbursement and Continuing Care Under 

a A Demonstration (The Children’s Medicaid Pro- 

8890.120953/GAR 006,059 
CHINA >, 


Chinese Mi 

N89-29703/0/GAR 005,763 

Chinese Economy in 1988 and 1989: Reforms on Hold, 

Economic Problems Mount. 

PB89-928207/GAR 005,409 
CHIP SETS 

Digital Phase Locked Loops. January 1975-November 

1989 (Citations from the INSPEC: Information Services 

for the PI and Engineering Communities Database). 

PB90-852583/GAR 005,719 
CHIPS (ELECTRONICS) 

MM and T for VHSIC Multichip Packages. 

AD-A213 259/5/GAR 005,754 


Innovative Architectures for Dense Multi-Microprocessor 


Computers. 
N89-29779/0/GAR 005,662 


CHLORINATED ALIPHATIC HYDROCARBONS 
Immissionsmessungen — Chlorkohlenwasserstoffen. 
Probenahme, Analyse, E isse. (Emmission Measure- 

ments of Chlorinated Hy ‘ocarbons. Sampling, Analysis, 


Results). 
DE89911267/GAR 005,841 


CHLORINE 
Isothermal reacti 
ether of bisphenol 
DE89015749/GAR 


Chlorinelike Spectra of Copper to Molybdenum. 
PB90-117706 


CHLORINE IONS 
Neonlike Ar and Ci 3p-3s Emission from a theta-pinch 
Plasma. 
PB90-123746 006,799 
CHLOROFORM 
— Studies on Pyridinium Perchlorate in Various 


Solvent: 
005,507 


comparison of DGEBA (diglycidyl 
)-type epoxy resins. 
005,768 


005,490 


PB90-120403/GAR 


CHLOROHYDROCARBONS 
Technologies for CFC (Chlorofluorocarbons)/Halon De- 


struction. 
PB90-116955/GAR 005,850 


Evaluation of EPA (Environmental Protection 
Method 8120 for Determination of Chlorinated H' 
bons in Environmental Samples. 
PB90-117128/GAR 

CHLOROPHYLL 
Evaluation of the North Atlantic Seasonal Ni 
(Version 2). — Trip Report, July 17-21, 1989. 
DE89016157/GAI 

CHLOROPHYLLS 
Energy Transfer and Photochemistry in Biomimetic Solar 
Conversion. Final Report August 1983-July 1989. 
PB90-114562/GAR 

CHOLINERGIC NERVES 
International Workshop on Structural and Functional As- 
pects of the Cholinergic Synapse. Held in Jerusalem, 
Isreal on August ember 4, 1987. 

/7/GAR 006,210 


006,008 


Model 


AD-A212 91 


CHOLINERGIC RECEPTORS 
Effect of Organophosphorus Compounds on the Confor- 
mation of Acetyicholinesterase and Acetylcholine Recep- 
tor: Tacrine Protection of Acetyicholinesterase from inac- 
tivation by Diisopropyifluorophosphate and Interaction of 
Acetylcholinesterase and Acetylcholine Receptor with 
Soman and Tabun. 
AD-A212 968/2/GAR 006,316 
CHOLINESTERASE INHIBITORS 
Pema te my Inhibition and Information Process- 
in the Auditory Cortex. 
A A213 242/1/GAR 006,286 
Acetylcholine Suppression and Potential Benefit against 
Anticholinesterase Poisoning. 
AD-A213 326/2/GAR 006,280 
CHOROID NEOPLASMS 
Collaborative Ocular Melanoma Study (COMS). Manual of 


Procedures. 

PB90-115536/GAR 006,236 
CHROMIUM 

Biological Effects of Chromium and Ferrochrome —_.. 

PB90-114919/GAR 006,32: 


Marked Differences in the 3p Photoabsorption between 
the Cr and Mn(1+ ) Isoelectronic Pair: Reasons for the 
Unique Structure Observed in Cr. 

PB90-117581 006,796 


Toxicity Bioassay and Eluate Heavy Metals poy ony Re- 

sults of the Bench Scale Stabilization Study of Soils from 

the United Chrome Superfund NPL (National Priority List) 

Site Corvallis, 

PB90-120049/GAI 006,329 
CHROMIUM COMPOUNDS 

—— be G2 Modulation of Se Metal Centers by 


ABADI? 8 875/9, G/GAK 005,427 


CHROMIUM-NICKEL STEELS 
Corrosion rates of structural materials on the ocean floor. 


KEYWORD INDEX 


DE89015211/GAR 
CHROMOSOME MAPPING 
Mapping the human genome. 
DE89016316/GAR 
CHRONIC KIDNEY DISEASE 
ee ee OP On Cag es Ce 


PB90-120460/GAR 006,240 


CIRCUIT BOARDS 
pomhey ht ot eee 
Boards. 


nology) PC 
N89-29699/0/GAR 005,714 


Examination of Fused Tin-Lead Plated Printed-Circuit 
Boards Various Surface Features. 
N89-29702/2/ 005,715 


CIRCUITS 
pono tea er conby ~~ qalleeeapeaaeeealaaaiae 


Laser 
PAT-APPL-7-359 460/GAR 006,689 
fey nee Entropy Deconvolver Circuit Based on Neural 


inciples. 

PATENT-4 849 925 005,717 
CIRCULAR CYLINDERS 

Control of Separated Flow Past a Cylinder Using Tangen- 

tial Wall Jet Blowing. 

N89-29326/0/GAR 005,065 
CIRCULAR ORBITS 

ae > eee S at See ae 

cous-Elastic Discs in Circular Orbit. Abstract 

N89-29360/9/GAR ‘006,875 
CIRCULAR eee 

Electromagnetic Wi: 

veguides Contai 

Media. ning 

AD-A213 062/3/GAR 


CIRCULATION 
Beaufort Sea Mesoscale Circulation Study. 
PB90-124181/GAR 

CITRUS TREES 
eee eo Ae ey Se ee 


lencia rees. 
PB90-115148/GAR 005,846 


CIVIL AVIATION 
Criminal Acts Civil Aviation, 1988. 
AD-A213 048/2/GAR 
CIVIL ENGINEERING 
Repair, Evaluation, Maintenance, and Rehabilitation Re- 
Program. Reliability of Steel Civil Works Struc- 


006,250 


through Circular Wa- 
Inhomogeneous Lossy 


005,732 


006,608 


tures. 

AD-A212 922/9/GAR 

Model S! of Prado Food-Control Dam. 
AD-A213 101/9/GAR 

CIVILIAN PERSONNEL 


Biennial Report of Employment by Geographic Area. Fed- 
eral Civilian Workforce Statistics. 4 
PB90-120080/GAR 005,030 


905,528 


Civilian Career M 
PB90-124785/GAR 006,407 
Lrg (Department of Defense) Civilian Career Knowledge 


est Program. 
PB90-124793/GAR 006,402 
Mobilization Preparedness for the DOD (Depart- 
ment of Defense) U.S. Citizen Work Force. 
PB90-124819/GAR 


Home Leave for DOD (Department of Defense) Civilian 


i. 
PB90-124843/GAR 006,426 
CLAMS 
Restriction Enzyme Screening 
genetic Relatedness in the Hard Shell Clam a. 
cenaria’. Part 2. Population Variation. 
PB90-114406/GAR 006,582 
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Stochastic Modelling of EM (Electromagnetic) Scattering 
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Effect of Concurrent Strength and Endurance Training on 
Electromechanical Delay, Maximum Voluntary Contrac- 
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Reversal Electron Attachment lonizer for Detection of 


Trace 
005,422 


005,466 


005,466 


through Circular Wa- 
Inhomogeneous Lossy 


005,732 


Species. 
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Function. 
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Theory and Interpretation of Pressure-induced Reson- 
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tron-impact lonization. 
PB90-123910 006,804 
ELECTRON TUNNELING ein 
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Circuit level modeling 
DE89015122/GAR 

ELECTRONIC COUNTERMEASURES 
Fade ogy eee in Millimeter Wave Satellite Com- 


munications: A Survey of Methods and Problems. 
N89-29620/6/GAR 005,598 


Uplink Power Control of Earth Stations as a Fade Coun- 
termeasure of a 20/30 GHz Satellite Communications Ex- 
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‘ade Countermeasure Techniques Employed in the DICE 
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ELECTRONIC WARFARE 
Electronic Warfare: Reliable Equipment Needed to Test 
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ELECTROPHORESIS 
Controlled Method of Reducing Electrophoretic Mobility 
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ELECTROPLATING 
Micromechanisms of surface friction in zinc electrogal- 
vanized steel sheets. 
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Nee-20808/2/¢ 
/2/GAR 
ELECTROSTATICS 
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Simulation of the welding of irradiated materials. 
DE89015656/GAR 
EMERGENCY PREPAREDNESS 
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—— Friction Reduction-Costs of Retooling and Fuel 


Economy Benefits. 
PB90-115676/GAR 006,936 
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pee 18357/GAR 005,900 


lealth Assessment for Hill Air Force Base, Ogden, Utah, 
A 8. CERCLIS No. UT0571724350. 
PB90-118365/GAR 005,901 


Health Assessment for Midvale Siag Site, Midvale, Utah, 
R 8. CERCLIS No. UTD081834277. 
PB90-118373/GAR 005,902 


Health Assessment for ——. Radioactive Contami- 
i Utah, Region 8. CERCLIS 


PB90-118381/GAR | 005,903 


Health Assessment for Ogden Defense Depot, Odgen, 
Utah, Region 8. CERCLIS No. UT9210020922. 
PB90-118399/GAR 005,904 


Health Assessment for Olson-Neihart Reservoir, Heber 
City, Utah, R 8. CERCLIS No. UTD980951412. 
PB90-118407/GAR 005, 


Health Assessment for Portland Cement Company, 
Waste Cement Kiln Dust Sites 2 & 3, Salt Lake City, 
Utah, Region 8. CERCLIS No. UTD980718670. 

PB90-118415/GAR 005,906 


Heit Commas Or oe aS Pit, Salt Lake 
City, Salt Lake County, Utah, Region 8. CERCLIS No. 
D980635452. 


UTI 
PB90-118423/ GAR 005,907 


Health Assessment for Tooele Army Depot (North Area), 
Tooele, Utah, Region 8. CERCLIS No. UT3213820894. 
PBS90-118431/GAR 005,908 


Health Assessment for Wasatch Chemical (Lot 6), Salt 
Lake City, Utah, Region 8. CERCLIS No. UTD000716399. 
PB90-118449/GAR 005,909 


pe cog pig es for Waste Disposal, inc., Santa Fe 
Soe. ‘ae Angeles oo California, Region 9. CER- 
CLIS No. CAD9808843: 


PB90-118498/GAR 005,910 


Health Assessment for Van Waters and Rogers, Incorpo- 
rated, San Jose, Santa Clara County, California, Region 
9. CERCLIS No. CAD010925576. 

PB90-118506/GAR 005,911 


Health Assessment for Thompson-Hayward Chemical 
, Fresno, Fresno County, California, Region 9. 

CERCLIS No. CAD009106220. 

PB90-118514/GAR 005,912 


Health Assessment for Stringfellow, Glen Avon, Califor- 
nia, Region 9. CERCLIS No. CAT08001286. 
PB90-118522/GAR : 005,913 


Health Assessment for Southern Pacific Ti 

Company, Roseville, California, Region 9. CERCLIS NO 
CAD000828255. 

PBS90-118530/GAR 005,914 


Health Assessment for Southern ——— Edison/ Visalia 
Poleyard, Visalia, California, Region 9. CERCLIS No. 
CAD980816466. 

PB90-118548/GAR 005,915 


Health Assessmen tics, Inc., Sunnyvale, Califor- 
nia, Region 9. CERCLIS . CADO70466479. 
PB90-118555/GAR 005,916 


Health Assessment for Sharpe Army Depot, Lathrop, San 
Joaquin County, California, Region 9. CERCLIS No. 
CA8210020832. 

PB90-118563/GAR 005,917 


Health Assessment for Selma Pressure _——., Baal 
National Priorities List (NPL) 9 — 

R 9. CERCLIS No. CAD0294521 

PB90-118571/GAR 005,918 


Caan eneees te See See San Gabriel, 
County, California, R 9. CERCLIS Nos. 
CAD98081851 CAD980818579, 


PB90-118589/GAR 005,919 


Health Assessment for San Fernando Valley, San Fer- 
nando Valley, Los Angeles County, California, Region 9. 
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CERCLIS Nos. le, 09CAD980894901, 
09CAD980894984, 09CAD9808949 
PB90-118597/GAR 005,920 


oa at Reus No No. 


California, 

GA0210020780. 

PB90-118605/GAR 005,921 

Health Assessment for Rhone Poulenc ws. a 

Palo Alto, San Mateo , California, Region 9. CER- 

CLIS No. CAT000611350. 

PB90-118613/GAR 005,922 

Health Assessment for ting Industries Incorporated, 
ay — California, Region 9. 

1 

PBO0-118621/GAR 005,923 

Health Assessment for Norton Air Force Base, San Ber- 

nardino, California, Region 9. CERCLIS No. 


CA4570024345. 
PB90-118639/GAR 


California, R 
PB90-118654/GAR 
Health Assessment p+ Moffett Naval Air Station National 
Priorities List (NPL) Site, Sunnyvale, Santa Clara County, 
Band, 9. CERCLIS No. GA2170090078. 
PB90-1 18662. 005,827 


for Monolithic Memories, Sunnyvale, 
9. CERCLIS No. CAD049236201. 
005,926 


for MGM Brakes Company National 
Priorities List (NPL) Site, Cloverdale, California, Region 9. 
CERCLIS No. CAD000074120. 
PB90-118670/GAR 005,928 


Health Assessment for McColl Site, Fullerton, California, 
= 9. CERCLIS No. 09CAD980498695. 
118688/GAR 005,929 


Health Assessment for McClellan Air Force Base, Sacra- 
mento, California, Region 9. CERCLIS No. 
CA4570024337. 

PB90-118696/GAR 005,930 


Health Assessment for Mather Air Force Base, Mather 
Air Force Base, California, Region 9. CERCLIS No. 
CA8570024143. 

PB90-118704/GAR 005,931 


Tower Company, 
CERCLIS No. 


CAD0091401 
PB90-118712/GAR 005,932 


Health Assessment for Louisiana-Pacific National Prior- 
ities List (NPL) Site, Oroville, Butte gees California, 


fee. CERCLIS No. CAD065021594 

118720/GAR 005,933 

Poy mp ay ay Se aka 8 mate en ef 
, Santa Ciara County, California, Region 9. 


ny, San Jose, 
CERCLIS No. GAD029295706. 
PB90-118738/GAR 005,934 


Health Assessment for Liquid Goid-Richmond, Richmond, 
Contra Costa County, California, Region 9. CERCLIS No. 


CAT000646208. 
PB90-118746/GAR 005,935 


eee ae Sacramento, 
California, Ri - CERCLIS No. 737613. 
PB90-118753/GAI 005,936 


me for Baxter/IP/R Site, Weed, 
California, Region 9. CERCLIS No. CAI 5731. 
PB90-118761/GAR 005,937 


Health Assessment for intel netics, Santa Ciara, Cali- 
fornia, R 9. CERCLIS No. CAD092212497. 
PB90-118779/GAR 005,938 


Health Assessment for Intel ao oe y (Santa Clara lil), 
Santa Clara, California, 9. CERCLIS No. 
CAT000625731. 


PB90-118787/GAR 005,939 


Health Assessment for IBM Site, Santa Clara County, 
San Jose, California, Region 9. CERCLIS No. 990843989. 
PB90-118795/GAR 005,940 
Health Assessment for Hewlett-Packard, Palo Alto, Palo 
Alto, Santa Clara County, California, Region 9. CERCLIS 
No. CAD009122532. 

PB90-118803/GAR 005,941 


Health Assessment for FMC Fresno National Priorities 
_ (NPL) Site, Fresno, California, Region 9. CERCLIS 
CAD000629998. 


PB90-118811/GAR 005,942 


a ——e for Firestone ee Se 
le, Salinas, Monter: fornia, 
RCLIS No. CAD990793887, _ _ 
PROD. 16828/GAR 005,943 


Health Assessment for —_ Jose a Ae 
Jose, California, Region 9. 9. CERGLIS No. CAD097012298. 
PB90-118837/GAR 005,944 


tional Priorities List Site, 
— 9. CERCLIS No. CADO8S088778. 
PB90-118845/GAR 005,945 


eer meena te Ot ote Coty Peete Se 
age Area, Cresent City, Del a California, 
Region 9. CERCLIS No. CAD000626176. 
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PB90-118852/GAR 005,946 


Health Assessment for Coast Wood Preserving, Ukiah, 
County, California, Region 9. CER LIS No. 


005,947 
Health Assessment for Celtor Chemicai Works, Hoopa 
beng Am Reservation, California, Region 9. CERCLIS 
No. CAD980638860. 
PB90-118878/GAR 005,948 
Health Assessment for Atlas and Coalinga Asbestos 
Mines, Fresno Boy California, R %. CERCLIS 


Nos. 96863 and CAD9808172 
PB90-118894/GAR 005,949 


Health Assessment for North Indian Bend Wash, Scotts- 
ee See Seay. Arizona, Region 9. CERCLIS No. 


AZ 
PB90-118969/GAR 005,950 


Health Assessment for Powder, St. David, Arizo- 
na, Region 9. CERCLIS No. AZD008399263. 
PB90-118977/GAR 005,951 


Health Assessment for 19th Avenue Landfill National Pri- 

ois List (NPL) Site, Phoenix, Maricopa County, Arizo- 
Region 9. CERCLIS No. AZD980496780. 

PB90-118985/GAR 005,952 


pa go mtg Arrcom Corporation (Drexler En- 
), — Idaho, Region 10. CERCLIS No. 


i 
PB90-1 19264/GAR 005,953 


Health Assessment for Bunker Hill Site, Kellog, Shosho- 
ne County, Idaho, Region 10. CER LIS No. 


1DD048340921. 
PB90-119272/GAR 005,954 


Health Assessment for McCarty’s/Pacific Hide and Fur 
National Priorities List (NPL) Site, Pocatello, Idaho, 
Region 10. CERCLIS No. IDD098812878. 

PB90-119280/GAR 005,955 


tao udge Plt Pocatello. idaho, legion 10, CERCLIS 
tel it, Pocatello, . Region 10. 

» 1SD0SS0S0852, 

PBaO-t 19298/GAR 005,956 


yore Region 10. CEAICLIS No. ‘ORDR 0st sian 
PB90-119306/GAR 005,957 


Health Assessment for NL/Gould NPL (National Priorities 
List) Site, Portland, Oregon, Region 10. CERCLIS No. 
ORD095003687. 


Ri 
PB90-119314/GAR 005,958 


Health Assessment for Martin Marietta Reduction Facility, 
The Dalles, Oregon, Region 10. CERCLIS No. 
ORD052221025. 

PB90-119322/GAR 005,959 


Health Assessment for Teledyne Wah anew. 
—- Region 10. CERCLI 


PB90-119330/GAR 005,960 


Health Assessment for Umatilla Army Depot, Hermiston, 
Oregon, Region 10. CERCLIS No. nORG2 13620017, 
PB90-119348/GAR 005,961 


Health Assessment for American Lake Gardens, Tacoma, 
pen County, Washington, Region 10. CERCLIS No. 
WAD980833065. 


PB90-119355/GAR 005,962 


Health yo for Colbert Landfill NPL (National Pri- 
orities List) Sit 2 Washington, Region 10. CER- 
CLIS No. WADS80S1454 

PB90-119363/GAR 005,963 


Health Assessment for Nearshore/Tideflats, Tacoma, 
beg Region 10. CERCLIS No. WAD980726368. 
PB90-119371/GAR 005,964 


—— Assessment for FMC Pesticide Pit, Yakima, Wash- 
, Ri 10. CERCLIS No. WAD009039785. 
P 90-119389/GAR 005,965 


Health Assessment for Frontier Hard Chrome Site, Van- 
10. CERCLIS No. 


PB90-119397/GAR 005,966 


— Assessment for Ft. Lewis Landfill No. 5, Ft. Lewis, 
—_——, Region 10. CERCLIS No. WA9214053465. 
Paoo 9405/GAR 005,967 


ealth Assessment for Greenacres (Liberty Lake) Land- 
fil , Spokane —— Washington, Region 10. 
CERCLIS No. WAD980514608. 
PB90-119413/GAR 005,968 


a ty, Washi he "a va CERCLIS” Ne 
inty, jt 10. 
WwaDnséo722639. _ 

PB90-119421/GAR 005,969 


—_ wen eg: for —_e hang 4 a, = 
Puyallup, 1 lo. 

WADSEOSS ISSO. — 

PB90-119439/GAR 005,970 


Health ———— for ie eee oe — 
Corporat Spokane , Washington, ion 
10. CERCLIS No. WAD000065508 a om 

PB90-119447/GAR 005,971 


Health Assessment for McChord Air Force Base, 
Tacoma, Pierce County, Washington, Region 10. CER- 
CLIS No. WA8570024200. 

PB90-119454/GAR 005,972 


Health Assessment for Mica Landfill, Spokane, | 
County, Washington, Region 10. CERCLIS No. 
WAD98051 1661. 


PB90-119462/GAR 005,973 


Health Assessment for Midway Landfill, Seattle, Washing- 
ton, Region 10. CERCLIS No. WAD980638910. 
PB90-119470/GAR 005,974 


Health Assessment for NAS-Whidbey Island (Seaplane 
Base), Oak Harbor, Island County, Washington, Region 
10. CERCLIS No. WA6170090058. 

PB90-119488/GAR 005,975 


Health Assessment for Naval Undersea Warfare Station, 
Keyport, Washington, Region 10. CERCLIS No. 
WA1170023419. 

PB90-119496/GAR 005,976 


Health Assessment for Northside Landfill, Spokane, 
Washington, Region 10. CERCLIS No. WAD980511778. 
PB90-119504/GAR 005,977 


Health Assessment for Northwest Transformer Salvage 

a National Priorities List (NPL) Site, Whatcom County, 
a. Region 10. CERCLIS No. WAD027315621. 

P8001 9512/GAR 005,978 


Health Assessment for Old Inland Pit (Spokane Steel 
Foundry), Spokane, Washington, Region 10. CERCLIS 
No. WAD980982557. 

PB90-119520/GAR 005,979 


Health Assessment for Queen City Farms, Maple Valley, 
Washington, Region 10. CERCLIS No. WAD980511745. 
PB90-119538/GAR 005,980 


Health Assessment for Silver Mountain Mine, Loomis, 
County, Washington, Region 10. CERCLIS No. 

WAI 1722789. 

PB90-119546/GAR 005,981 


Health Assessment for Toftdahl Drums, Brush Prairie, 
Washington, Region 10. CERCLIS No. WAD980723506. 
PB90-119553/GAR woes 982 


Health Assessment for Wyckoff/Eagle Harbor, Bain! 
Island, Washington, Region 10. CERCLIS 
WA009248295. 

PB90-119561/GAR 005,983 


Health Assessment for Yakima Agricultural Research 
Lab, Yakima, Washington, Region 10. CERCLIS No. 
WAD120513957. 

PB90-119579/GAR 005,984 


Assessing Chemical Releases and Worker Exposures 
from a Filter Press. 
PB90-119587/GAR 006,294 


Hazard Evaluation and Technical Assistance Report 
HETA 83-422-L1965, Department of Energy, Martin Mari- 
etta Energy Systems, Inc. Health Evaluation of Y-12 
Workers Formerly Exposed to Mercury. 

PB90-119918/GAR 006,295 


CEEAM). Ecosystem Exposure Assessment Model 
PB90-119959/GAR 005,989 


Sensitivity of Ecological Landscapes and Regions to 
Global Climatic Change. 
PB90-120072/GAR 005,254 


ENVIRONMENTAL TRANSPORT 


Evaluation and Modeling of Volatile Organic Vapor Trans- 

oo. in Log Unsaturated Zone for Groundwater Quality 
rotecti 

PB90-1 19736/ GAR 006,037 


Risk of Unsaturated/Saturated Transport and Transfor- 
mation of Chemical Concentrations (RUSTIC). Volume 1. 
Theory and Code Verification. 

PB90-120056/GAR 005,990 


Risk of Unsaturated/Saturated Transport and Transfor- 
mation of Chemical Concentrations (RUSTIC). Volume 2. 
User's Guide. 

PB90-120064/GAR 005,991 


Transport of Atmospheric Aerosols above the Sierra 
Nevada Slopes. 
PB90-120288/GAR 005,859 


Mitigation of Acid Deposition: Liming of Surface Waters. 
PB90-120643/GAR 006,475 


EPA METHOD 8120 


Evaluation of EPA (Environmental Protection en 
Method 8120 for Determination of Chlorinated Hydrocar 

bons in Environmental Samples. 

PB90-117128/GAR 006,008 


EPINEPHELUS MORIO 


Species Profiles: Life Histories and Environmental Re- 
Fonda)’ Ba of Coastal Fishes and Invertebrates (South 
lorida). Black, Red, and Nassau Groupers. 

P5001 25730/GAR 006,600 


EPITAXIAL GROWTH 


Growth of Epitaxial GaAs and GaAlAs on Silicon Sub- 
strates by OMVPE. 
AD-A212 873/4/GAR 005,748 


Chemical Beam Epitaxy of ZnSe. 
AD-A213 265/2/GAR 005,473 


Modelization and Simulation of the Interdiffusion of Gal- 
lium in the Heteroepitaxial Growth of CdTe on GaAs. 
N89-30115/4/GAR 006,724 


Sato of Heteroepitaxial Growth of InAs on 
PB90-123878 006,733 





EPITOPES 
Shigella flexneri wae oe Plasmid os setae 6 abe B and C: p-4 
tope Location and 
bodies. 
AD-A213 054/0/GAR 
EPOXIDES 


006,258 


een of DGEBA (diglycidyl 
- 005,768 


eee ot 8 of DGEBA (diglycidyl 
- 005,768 


ether of bisphenol 
DE89015749/GAR 


ether of bisphenol 
DE89015749/GAR 


EQUATIONS 
Equation typing: Guidelines for Mass-11 users and 


others. 
DE89015165/GAR 005,630 


29857/4/GAR 005,257 


Saudlos at the Now inemational By 


(Ni 
Neo 26058/ 2/GAR 005,200 


Observations of, ond Seneee ot So Sas ons ee 


namics: Seasonal Variations of Ozone Trends. 
N89-29916/8/GAR 
EQUIVALENT CIRCUITS 

Automatic Establishment of Equivalent Circuits for Inte- 

rated Power Devices. 
9-29701/4/GAR 005,762 

ERRORS 

Static Pressure Error Estimation pene dy on Board Mounted 

Radar Altimeter and Camera T: 


Case for ao is. 

AD-A213 024/3/GAR 
ESA SATELLITES 

Olympus Utilization Conference. 
N89-29599/2/GAR 


Olympus Satellite Program. 
N89-29600/8/GAR 


Olympus Earth cone 
N89-29601/6/GA\ 006,855 


Role of peg eee Satellites for European Telecom- 
munications Operators. 

N89-29602/4/GAR 006,899 
Olympus Utilization 
N89-29603/2/GAR 
Overview of CODE. 
N89-29605/7/GAR 

Satellite Data Narrowcasting. 
N89-29606/5/GAR 006,857 
Coes Gontins ee Se Set DS Ota ot Se 0 
GHz Olympus, TV Feeder Link Station, TDS-5. 
N89-29616/4/GAR 005,741 


nen eee 


Ne9.20628/ 9/GAR 006,902 
ESCHERICHIA COLI 


pees | Report, September 1989. 
AD-A21 SOSIGAR 


ESDI 
Personal Computer Bus Interface: Enhanced Small 
Device interface (ESDI). March 1983-November 1989 (Ci- 
tations from Be INSPEC: Information Services for the 
Physics and Yo rn ineering Communities Database). 
PB90-852575/GAR 


005,644 

ESTERS 
Synthesis of Some N-Carboxy Methyl Amino Acid Esters 
and an Att to Prepare Di-(N-Carboxy Methyl Amino 
Acids Esters)-Sulphones for Possible Antimicrobial Activi- 
890-122938/GAR 


ESTIMATES 
Unbiasedness of the Papadakis Estimator and Other 
Nonlinear Estimators of Treatment Contrasts in Field-Plot 


Experiments. 
AD-A213 076/3/GAR 006,206 


Identification of Impulsive Interference Channels. 
AD-A213 154/8/GAR 


Static Pressure Error Estimation Using on Board Mounted 
Camera Technique. 


Radar Altimeter and 

N89-29346/8/GAR 005,085 
ESTIMATING 

Guidelines for Estimati at for 18 North- 

west Atlantic Finfish and Shel haltfon Species = 

PB90-120650/GAR 005,107 
ESTUARIES 

Species Profiles: Life Histories and Environmental Re- 

of Coastal Fishes and Invertebrates (Mid-At- 


lantic): Weakfish. 

PB90-122714/GAR 006,040 
ETCHING 

Mechanisms in Reactive lon Etching of Silicon Carbide 

Thin Films. 


006,900 
005,597 


006,259 


005,434 


KEYWORD INDEX 


AD-A213 018/5/GAR 
ETHANE 


Measurements of Molar Heat Capacity at Constant 
Volume: Cv,m(xCH4+ (1-x)C2H6’ T = 100 to 320 K, p 
< or = 35 MPa). 

005,810 


006,119 


FY 1988 ethanol from biomass annual report. 
DE89009460/GAR 


ETRAN COMPUTER CODE 


a eae 


Overview of ETRAN Monte Cario Methods. 
PB90-123928 


EURECA (ESA) 


N89-29431/8/ 005,151 


1OC (Iinter-Orbit Communications) Experiment for Data 
Relay from Eureca (European Retrievable Carrier) via 
/1/GAR 006,905 
EUROPEAN COMMUNICATIONS SATELLITE 
Amsat: Developments and Flight Experience. 
N89-29442/5/GAR 006,885 


Low-Cost and Multipurpose Satellite for Communications 


N89-29447/4/GAR 006,887 


EUROPIUM 
Effects of Finite Volumes on Electronic Energy Transfer. 
AD-A213 013/6/GAR 005,453 


EVOLUTION 
Computer symbiosis: Emergence of symbiotic behavior 
a 
DE89015247/GAR 
EXHAUST EMISSIONS 
Chamber i 
in the Ai 
PB90-114422/GAR 
Chamber | 
in the At 
Final Data Reports and Gas Phase 
PB90-114430/GAR 
Se eae 


, Eielson 
AD-A213 001/1/GAR 
Resistively Heated Ca’ 
for Oxidation of Carbon 

Reduced Ambient 
PB90-120130/GAR 


oe ee 
and Hydrocarbons at 

Temperatures. 

Exhaust Gas Recycle (EGR) Setup and Reduction Pro- 
Microcomputers). 


006,939 


(for 
90-500000/GAR 


EXHAUST PLUMES 
Preliminary Si on the Use of the Ultraviolet Exhaust 
Plumes of the ICBMS for Launch Detection. 

AD-A213 224/9/GAR 005,702 
aay oe 


erospace Medicine and ry 
hy with in Indexes (Supplement 
29950/7/ 


phy with Indexes (Supplement $27) 


9-29951/5/GAR 
EXPENSES 
Provider Reimbursement Manual. Part 2 (Provider Cost 
Reporting Forms and Instructions. Form HCFA-2552-89, 
Hospitals and Health Care Complexes). 
PB89-955900/GA! 006,057 
Provider Reimbursement Manual Part 2. Provider Cost 
Reporting Forms ag Instructions (Hospital). HCFA/PUB- 


15-2-X Rev. 1 
PB89-955999/GAR 006,058 


EXPERIMENT DESIGN 
Space Science + aaa 
N89-29431/8/GA\ 


005,861 


Continuing Bibliogra- 


006,310 
pcomene Bibliogra- 


006,311 


005,151 


Swedish Telecom Radio Experiment Plans for Ou ere 
N89-29664/4/GAR 
and Disturbances Related to the 
Conductive 


Physical Mechanisms and 
Attachment of an Electric Arc to a 
N89-29698/2/GAR 005,769 


EXPERIMENTAL DESIGN 
Designing Distributed Services Using Refinement Map- 
pit 
AD A213 258/7/GAR 006,203 
EXPERT SYSTEMS 
Reactive Approach to Explanation. 
AD-A212 986/4/GAR 005,693 


ee oF es © Sear 


ABAD 94078/GAR 005,695 
Different Notions of Uncertainty in Quasi-Probabilistic 
Models. 


F REGION 


PB90-116401/GAR 005,698 
Knowledge Aided Architectural Problem Solving and 
ijt 005,368 


pg ‘Auwolfia serpentina’ 
Benth. Ex Kurz. and 


EXPLOSION EFFECTS 
Fragment 
Buildings and Other Forms of Fragment Protection for 
a ee ey ne 
AD-A213 293/4/GAR 006,653 
EXPLOSIONS 
Fragment Containment of Explosives 
Buildings and Other Forms of Fragment Protection for 
ee ee a ee ee ea 
AD-A213 293/4/GAR 006,653 
Heats of Explosion at Low Pressure. 
AD-A213 317/1/GAR 006,634 
Shock behavior of explosives about the C-J (Chapman- 
17642/GAR 006,639 
EXPLOSIVES 
Contes of oe lar wang dy oy’ for the Determina- 
in Soil. Part 3. Collaborative 


Tost a and Final Pork pw ed Evaluation. 
AD-A213 amon 006,042 


Method for the Determina- 
ton of Explosive Resauos ft So Part 2. Additional De- 
AD- 13 045/8/0mH 006,043 
Nuclear Magnetic Resonance Signatures of Nitrogen- 


AD-A213 375/9/GAR 005,476 


a behavior of explosives about the C-J (Chapman- 
89007642/GAR 006,639 
EXPLOSIVES INITIATORS 
Thermal Initiation of Confined Primary Explosives with a 
Proton Beam. 
AD-A212 een 006,651 
tm Wide Variety of Radio Frequency. wn 
a 
PATENT-4 848 233 006,645 
EXPOSITIONS 
NAIC AIDS Information Clearinghouse) Confer- 
ence c 
PB90-122177/GAR 006,296 


EXPOSURE (PHYSIOLOGY) 
Generation of Free Radicals during Cold Injury and 


poy 
AD-A213 088/8/GAR 006,307 


EXTENSION EDUCATION 


E Distance Learning Technology. 
PB90-125246/GAR 005,315 


Study of Distance Education Policies in State Education 


125287/GAR 005,316 
Distance ing Case Studies. 
PB90-125295/ 
EXTINCTION 
— Stratospheric Aerosols at a Tropical Latitude Sta- 
N89-29877/2/GAR 005,277 


EXTRACTION 
Terra Vac In situ Vacuum Extraction System: Applications 


PBOO 1 19744/GAR 006,013 


EXTRATERRESTRIAL INTELLIGENCE 
Likelihood of Contact with Extraterrestrial Technological 
Civilization. Abstract Only. 
N89-29394/8/GAR 006,820 


EXTREMELY HIGH FREQUENCIES 
Performances from Mixers, Frequency Multipli- 


ee eee 
N89-29614/9/GAR 005,758 


TDS-6 KA-Band Ground Station Antenna. 
N89-29617/2/GAR 


EYE NEOPLASMS 
Collaborative Ocular Melanoma Study (COMS). Manual of 
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Heid in Washington, D.C. on June 3-4, 1985. 
AD-A213 332/0/GAR 

FATIGUE TESTS 


Furnace for Tensile/| + Testi 
PAT-APPL-7-382 885/GAR 7” 


PATPAPPL7-06 Beale Bea/GAR 
FATIGUE TESTS (MECHANICS) 

ean Property Characterization of VascoMax T- 

AD-A212 950/0/GAR 006,157 
FAULT TOLERANT COMPUTING 

Fault-Tolerant Software Algorithm for a Network of Tran- 


sputers. 
AD-A213 092/0/GAR 


005,066 
005,703 


005,150 


006,176 


006,090 


006,064 


005,648 


Modelling ae one ee for the Byzantine Generals 
Problem with PrT-Nets. 

PB90-122839/GAR 005,643 
FAULTS 

aed Timing Model for Fault Simulation in MOS Cir- 


AD-A213 153/0/GAR 005,753 


FAULTS (GEOLOGY) 
Kane Fracture Zone. 
AD-A213 074/8/GAR 

FEASIBILITY ANALYSIS 
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Errata. 
PB90-123175/GAR 006,391 


Defense Integrated Data tem (DIDS) Procedures 
Manual. Volume 4. Item idondtheation. Change 2. 
PB90-123183/GAR 006,392 
Defense Integrated Data System (DIDS) Procedures 
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Field Diameter of Single-Mode Fibers Using Both Gauss 
ian and Petermann Definitions. 
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AD-A213 032/6/GAR 006,649 
FILARIASIS 
of Bancroftian Filariasis on the Islands of Batan 
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Measurements of Hypersonic Flowfields. 
N89-29311/2/GAR 006,671 
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Fundamental Studies of Turbulent Wall Pressure Fluctua- 
-_ with Applications to Advanced Acoustic Sensor Sys- 


AD-A213 041/7/GAR 006,659 
FLOW VISUALIZATION 

Axi metric Vortex Breakdown. Part 1: Confined Swirl- 

it low. 

N89-20319/5/GAR 005,058 
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FLUORINE IONS 
Collisional Electron Detachment and Decomposition 
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SIMOGEN - An Object-Oriented Language for Simulation. 
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Thin Sections. 

AD-A213 318/9/GAR 005,048 
Algorithms for Generati Computationally Simple 
Piecewise Linear Classifiers. 

AD-A213 322/1/GAR 005,688 
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AD-A213 361/9/GAR 006,604 
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Laser grooved and polycrystalline silicon solar cell re- 


search. 
DE89015196/GAR 005,834 
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NBS. 96/3/GAR 006,843 


New Space Support Ship Akademik Nikolay Pilyugin 
under Construction. Abstract Only. 
N89-29397/1/GAR 006,823 
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PB90-124397/GAR 006,956 


Traffic Safety Theory and Research Methods: Session 2. 
Models for Evaluation. 
006,957 


PB90-124405/GAR 

Traffic Safety Theory and Research Methods: Session 3. 
Theoretical Analysis and Models. 

PB90-124413/GAR 006,958 


Traffic Safety Theory and Research Methods: Session 4. 
Statistical Analysis and Models. 


006, 166 
je for Intermediary 


KEYWORD INDEX 


PB90-124421/GAR 006,959 


Feasibility of Cool Storage Systems in Refrigeration. 
PB90-124561/GAR 005,816 
Isolation and Identification of Active Ingredients from 
Plants by Complexation Method. 

PB90-124595/GAR 006,224 
Interpretation of the Pressuremeter Test in Clay Allowing 
for Membrane End Effects and Material Non-Homogenei- 


Pfp90-124629/GAR 005,562 
Triaxial Testing of Dry Granular Solids at Very Low 
Stresses. 


PB90-124637/GAR 005,398 


FOREIGN TECHNOLOY 
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1989 (Citations from the NTIS Database). 
PB90-851486/GAR 
FORESTLAND 
Forest Statistics and Inventories. August 1970-October 
1989 (Citations from the NTIS Database). 
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N89-29636/2/GAR 005,606 


FRETTING 
Mechanical and Material Interaction in Fretting. 
N89-29766/7/GAR 


FRICTION 
Model Tests in Ice of a Canadian Coast Guard R-Class 
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FUEL ADDITIVES 
| igation of Fuel Additive Effects on Sooting 7. 
AD-A212 92572/GAR 005,563 
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Chemical Characterization of Thermal Maturity in Coals 
— + Resolution Chromatographic Methods. Annual 
lay 1988-April 1989. 
PBoO 14554/GAR 005,807 
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GAS INDUSTRY 
New Technologies for the Gas Industry 3: GRi’s (Gas 
Research Institute’s) Transport and Storage Program. 
PB90-115163/GAR 005,808 
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Novel Graph Searching Methods for Image Analysis. 
AD-A213 065/6/GAR 005,686 
Comment on ‘Empirical Orthogonal Function Analysis of 
Advances Vi High Resolution Radio-Meter Surface 
Temperature Patterns in Santa Barbara Channel’ by 
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IMMERSION SUITS 
Integrated G-Suit/Immersion Suit. 
AD-A212 989/8/GAR 
IMMUNOASSAY 
Generic Liposome Reagent for immunoassays. 
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IMMUNOCHEMISTRY 
Biology of Immunomodulators. 
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Biology of Immunomodulators. 
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AD-A213 040/9/GAR 
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cinerator Number 4, Offutt Air Force Base, Nebraska. 
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Protocol. 
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INCOMPRESSIBLE FLOW 
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AD-A213 060/7/GAR 005,750 


gee Timing Model for Fault Simulation in MOS Cir- 
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N89-29590/1/GAR 005,596 





INTERMEDIARY SYSTEMS 
al 6 Se ene te ey 
Systems (Tiedonhaun Asiantuntemus Vaelittaejaejaeries- 
telmien Kannalita). 
PB90-122532/GAR 
INTERMETALLICS 


Intermetallic and Ceramic Matrix Composites for 815 to 
1370 C (1500 to 2500 F) Gas Turbine Engine Applica- 


tions. 
N89-29490/4/GAR 005,575 


INTERNAL WAVES 
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tron-Impact lonization. 


ITALIAN SPACE PROGRAM 


PB90-123910 
IONIZING RADIATIONS 

DOE/CEC oa of Energy/Commission of the Eu- 

ropean ee een on critical evaluation of 

DE89015214/GAR 006,299 
1ONOSPHERIC ener 0 


R . . Electrons: Lower 
Vi 
eee e ey 


006,604 


Conductivity and 
N89-29886/3/GAR 


Locating Flux Transfer Events in Low-Altitude Satellite 
Measurements (User's Guide). 
AD-A213 091/2/GAR 005,163 


Packet of Medium-Scale Wave Fluctuations of Nocturnal 
Outer Electron 


Electric Field 
N89-29881/4/GAR 
IONOSPHERIC ELECTRON DENSITY 


Based on Intercosmos-10 Data. Abstract Only. 
N89-29374/0/GAR 


IRON 
Differential neutron production cross 


cross sections and neu- 
tron yields from stopping-length targets for 256-MeV pro- 
DE89015976/GAR 006,783 
——- studies with molten iron-alumina gener- 
ated by thermite reactions. 
DE89016033/GAR 006,562 


IRON HYDRIDES 


Sees 2 Se Ree ate Sh, CU, end te ty 
Far Infrared Laser Magnetic Resonance. cones 


005,172 


PB90-117342 
IRON HYDROXIDES 
lon Exchange Properties of New Crystalline Inorganic lon 


PB90-1 35979/ GAR 005,510 


IRON OXIDES 
po ong | ae for liquid 


DE6O0 apie 
tive Analyses of Trace Ele- 


ments Single G of Iron Oxides with Secondary | 

in rains of Iron ion 
Mass (SIMS). 

PB90-121088/GA\ 005,425 


fuels from 


hydrocarbon 
Progress report, April-June 1988. 
005,796 


» 


Active Radiometer (ACR). 
N89-29421/9/GAR 


Measurement of the Solar Constant (SOLCON). 
N89-29422/7/GAR 005, 148 


Solar Spectrum (SOLSPEC) Measurement from 180 to 

3000 Nanometers. 

N89-29423/5/GAR 005,149 
IRRADIATION 

Condition monitoring and aging assessment for class 1E 

DE89010770/GAR 006,567 


IRRIGATION CANALS 
Automation Providing On-Demand Water Deliveries 


Canal 

for Efficient —— . 

PB90-119769/GAR 005,099 
ISOLATION 


Isolation of Salmonella typhi from Standard Whole Biood 
Culture versus Blood-Ciot Cultures. 
AD-A212 947/6/GAR 006,260 
ISONITRILES 
Electron Modulation of Catalytic Metal Centers by 
Ligands. 


Substituted — 
AD-A212 875/9/GA 005,427 


ISOTOPE DILUTION 
High-Accuracy Gas 
90-123951 
ISOTOPES 
Facile Synthesis of 1-Nitropyrene-d9 of High Isotopic 
PB90-123753 005,435 
ISOTROPY 
Objective Time-Integration Procedure for Isotropic Rate- 
Independent and Rate-Dependent Elastic-Plastic Consti- 
tutive Equations. 
PB90-121245/GAR 006,161 


Implicit ee ee ee 
Variable i Equations for Isotropic Elasto-Visco- 
Peso. 191202/GAR 


006,162 

ITALIAN SPACE PROGRAM 
Italian Telecommunication Experiments on the Olympus 
N89-29644/6/GAR 006,906 
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005,147 


Analysis via Isotope Dilution Mass 
: Carbon Dioxide in Air. 
005,287 





ITER TOKAMAK 
oe ee R — ea = ts. 
eactor) componen 
5289016200/GAR 006,500 
JAMAICA 
Government Policy Foe the Effectiveness of User 
in Jamaican Hospitals. 
Pood 108743/ GAR 005,411 
—<~-—_— 
is of Large Adaptive Sidelobe Can- 
pee sy an with leused Elements. 
AD-A212 $88/2/GAR 005,700 
JAPAN 
Simulation of Sound Field Using Boundary Element 
Method. 


PB90-121948/GAR 006,086 


JAPANESE ENCEPHALITIS VIRUSES 


Experimental Vertical Transmission of Japanese Enceph- 
= Virus by Culex Tritaeniorhynchus and Other Mosqui- 


AD-A212 949/2 006,261 


JAPANESE SPACE PROGRAM 
Modeling Future ice Activities. 
N89-29429/2/GA 006,811 
Technical — in the Development of Experiment 
Equipment Onboard Space Shuttle/Spacelab. 
N89-29575/2/GAR 006,928 


Quality Assurance of Parts for Space Use. 
N89-29772/5/GAR 
JET AIRCRAFT 
World Jet Airplane Inventory at Year-End 1988. 
PB90-115882/GAR 
JET BOUNDARIES 
Nature of Transverse Jets Detected on Satellite Images 
in Marginal Ice Zone. Abstract Only. 
N89- /3/GAR 006,605 
JET ENGINES 
Revolutionary Opportunities for Materials and Structures 


Study, Addendum. 
N89-29351/8/GAR 005,574 


Computational Structural Mechanics Engine Structures 
Computational Simulator. 

N89-29792/3/GAR 005,576 
Interfacing Modules for Integrating Discipline Specific 
Structural Mechanics Codes. 

N89-29793/1/GAR 005,577 

JET FLAMES 
Lifted Turbulent Jet Flames: A Stability Criterion Based 


on the Jet ——- Structure. 
AD-A213 177/9/GAR 005,566 


JET FLOW 
Structure in the Near Field of the Transverse Jet. 
AD-A213 196/9/GAR 


Turbulent Swirling Jets with Excitation. 
N89-29329/4/GAR 


006,831 


006,931 


005,067 


Heat Transfer in Compartment Fires Near Regions of 


Ceiling-Jet Impingement on a Wall. 
PB9G-118076 005,383 


JOINT MILITARY ACTIVITIES 
— in Peripheral Conflict: The French Experience in 


ADAS13 280/1/GAR 006,418 
JOINTS (JUNCTIONS) 
Flight Set 360L002 (STS-27) Field Joint Protection 


System, Volume 7. 
N89-29480/5/GAR 005,588 


JOSEPHSON JUNCTIONS 
Fabrication of NbN Based Electronic Devices with Silicon 
PAT-APPL-7-374 035/GAR 005,742 


JUPITER ATMOSPHERE 


Jovian Model with Different Chemical Composition of Mo- 
lecular and Metallic Envelopes. Abstract Only. 
N89-29358/3/GAR 


KALMAN FILTERS 
Alon VLSI! Array for Implementing the Kalman Filter 


im. 
NT-4 823 299 005,642 


KANE FRACTURE ZONE 


Kane Fracture Zone. 
AD-A213 074/8/GAR 


KANSAS 


Fiscal Year 1988 Program Report: Kansas Water Re- 
sources Research Institute. 
PBO0-1" 19652/GAR 006,035 


KAONS 
Neutrino physics: Summary talk. 
DE89016409/GAR 


KELVIN-HELMHOLTZ INSTABILITY 
ae Study of Scalar Gradients in Kelvin-Helmholtz 
N89-29923/4/GAR 005,238 
KENTUCKY 


Fiscal Year 1988 Program Report: Kentucky Water Re- 
sources Research Institute (Revised). 
PB90-119660/GAR 006,036 


KW-48 VOL. 90, No. 3 


005,135 


006,457 


006,789 


KEYWORD INDEX 


KERMA 
Method for Evaluating Air Kerma and Directional Dose 
Equivaient_for Currently Available Multi-Element Dose- 
meters in Radiation Protection Dosimetry. 
PB90-117532 006,506 
KEYBOARDS 
Military and Civilian Stereotypes for Labels of Computer 


Keys. 
AD-A213 275/1/GAR 005,637 


KIDNEYS 

Altered Signal hee agen in Renal Cell injury Following 

Hemorrhagic Shock or Anoxia. 

AD-A213 230/6/GAR 006,214 
KINEMATICS 

Kinematic Behavior of Robots While Executing General 

Robot Level Commands. 

PB90-120965/GAR 006,097 
KINETIC ENERGY PROJECTILES 

Effect of Sabot Front Borerider Stiffness on the Launch 

mics of Fin-Stabilized Kinetic Energy Ammunition. 

AD-A213 327/0/GAR 006,654 
KINETICS 

Generation of Pressure Pulses by Low Velocity Impact. 

N89-29716/2/GAR 006,736 
KLYSTRONS 

Immersed field cluster klystron. 

DE89015633/GAR 006,776 


KNOWLEDGE BASES (ARTIFICIAL INTELLIGENCE) 
Empirical —- and Refinement of Expert System 


Knowledge Base: 
AD-A213 240/5/ GAR 005,695 


KNOWLEDGE TEST PROGRAM 
DOD (Department of Defense) Civilian Career Knowledge 


Test Program. 
PB90-124793/GAR 006,402 


KRYPTON 86 TARGET 
Neutron cross section measurements using the Oak 
Ridge electron linear accelerator. Performance report, 
July 1988-July 1989. 
DE89015615/GAR 006,772 
LABORATORIES 
Establishment of the Innovative Technology Utilization 
Center at West _— University. 
PB90-114711/GA 006,065 
LABORATORY ANIMALS 
Laboratory Animal Welfare, 1979-April 1989. 
PB90-120114/GAR 
LABYRINTH SEALS 
Rotordynamic-Coefficient Test Results for the SSME 
(Space Shuttle Main Engine) HPOTP (High Pressure 
Oxygen Turbopump) Turbine interstage Seal for the Cur- 
rent and an Improved Swirl Brake. 
N89-29349/2/GAR 006,822 
LADYFISH 
Species Profiles: Life Histories and Environmental Re- 
uirements of Coastal Fishes and Invertebrates South 
lorida, Ladyfish and Tarpon. 
AD-A213 081/3/GAR 006,579 
LAKES 
Lake Resources at Risk to Acidic Deposition in the East- 
ern United States. 
PB90-106204/GAR 
LAMINAR BOUNDARY LAYER 
Laminar-Turbulent Transition Problems in Supersonic and 


Hypersonic Flows. 
N89-29314/6/GAR 006,672 


LAMINATES 
Delaminations in Composite Plates Caused by Non-Pene- 
trating Impact. 
N89-29493/8/GAR 006,144 
Development and Verification of Local/Global Analysis 
Techniques for Laminated Composites. 
N89-29797/2/GAR 006,148 
LAND DISPOSAL 
Review of Literature on Waste Solidification/Stabilization 
with Emphasis on Metal-Bearing Wastes. 
AD-A213 133/2/GAR 006,353 
Technical Guidance Document: The Fabrication of Poly- 
ethylene FML Field Seams. 
PBS0-119595/GAR 006,011 
LAND MOBILE SATELLITE SERVICE 


Deutsche Bundespost/FTZ (Fernmeldetechnisches Zen- 
tralamt ———. = the Olympus Experimentation Pro- 


= ind Experiment Set-Ups. 
89-29646/1 YGAR 006,908 


Low Noise Amplifier at 20 GHz for the TDS-6 Transport- 
able Stations. 
N89-29675/0/GAR 006,869 


LAND POLLUTION 
Development of an Analytical Method for the Determina- 


tion of Explosive Residues in Soil. Part 3. Collaborative 
Test Results and Final Performance Evaluation. ne 


005,101 


006,472 


AD-A213 000/3/GAR 


Development of an Analytical Method for the Determina- 
tion of Explosive Residues in Soil. Part 2. Additional De- 


velopment and Ruggedness Testing. 
AD-A213 045/8/G one 006,043 


Analysis of Soil Chemistry Data for an EPA (Environmen- 
tal Protection Agency) Acid Rain Assessment. 


DE89015364/GAR 006,027 


Determination of Optimal Toxicant Loading for Biological 
Closure of a Hazardous Waste Site. 
PB90-116641/GAR 006,006 


Direct/Delayed Response Project: Quality Assurance 
Plan for Preparation and Analysis of Soils from the Mid- 


——_ Region of the United States. 
PB90-116971/GAR 006,031 


Sequential Reductive Dehalogenation of Chloroanilines 
by Microorganisms from a Methanogenic Aquifer. 
PB90-117219/GAR 006,033 


Evaluation and Modeling of Volatile Organic Vapor Trans- 
or in oq Unsaturated Zone for Groundwater Quality 


PB90-11 19736/ GAR 006,037 


LAND RECLAMATION 
Superfund Record of Decision (EPA Region 5): Midco |, 
IN. (First Remedial Action), June 1989. 
PB90-115965/GAR 006,003 


Superfund Record of Decision (EPA Region 5): Midco Il, 
IN. (First Remedial Action), June 1989. 
PB90-115973/GAR 006,004 


Superfund Treatability Clearinghouse Abstracts. 
PB90-119751/GAR 006,014 


Enhanced Ecological Succession Following Phosphate 


PeoOY 20387/GAR 006,254 


Superfund Record of Decision (EPA Region 2): Bog 
Creek Farm, NJ. (Second Remedial Action), June 1989. 
PB90-124587/GAR 006,023 


LAND RESTORATION 


Determination of Optimal Toxicant Loading for Biological 
Closure of a Hazardous Waste Site. 
PB90-116641/GAR 006,006 


LAND USE 
Demonstration Project Relating to Remote Sensing Tech- 
niques and Methods for Monitoring the Quality of the 
Natural Environment. 
N89-29830/1/GAR 006,489 
LANDING FIELDS 


Condition Survey + Robins Air Force Base, ot: 
AD-A213 181/1/GAI 


LANE CHANGING 


Preliminary Analysis of the Dynamic Behavior of Recre- 
ational Doubles. 
PB90-122144/GAR 006,954 


LANE MARKINGS 
Inlaid Traffic Lane Lines: |-90,Edgewick Road to Hyak. 
oe re, Report Experimental Feature 
PB90-117227/GAR 005,556 


LANGUAGES 


Delivery of Multilin * a Learning Programs by Satellite. 
N89-29657/8/GA\ 005, 


LANTHANUM CUPRATES 


Photoemission spectrum and optical in La2Cu04. 
DE89015281/GAR _ 006,717 


Structural a of the phase separation in 
La2CuO(4.032). 
DE89016183/GAR 006,719 


LANTHANUM IONS 


Electron-impact lonization of La(q+ ) lons (q= 1,2,3). 
PB90-123845 006,802 


LARGE SPACE STRUCTURES 


Overview of the NASA (National Aeronautics and Space 
— Program in Computational Structural Me- 


Noo.09774/ 1/GAR 006,832 


NASA (National Aeronautics and Space Administration) 
Workshop on Computational Structural Mechanics 1987, 


Part 3. 
N89-29799/8/GAR 006,748 


Computational Methods and Software Systems for Dy- 
namics and Control of Large Space Structures. esnese 


oo 


N89-29809/5/GAR 
Torsional Suspension System for Testing Space Struc- 


tures. 
PAT-APPL-7-357 757/GAR 006,914 


LASER APPLICATIONS 


Three-State Model for Laser-Assisted Collisions. 
AD-A213 106/8 4 


Species Composition Measurements in Nonequilibrium 


High-Speed Flows 
N89-29312/0/GAR 005,056 


LASER BEAM MACHINING 
ieee penne and polycrystalline silicon solar cell re- 
DE89015196/GAR 005,834 


LASER BEAMS 


Laser Cooling and Trapping of Atomic Particles. January 
1970-Septem 1989 (Citations from the NTIS Data- 


base). 
PB90-851437/GAR 006,692 





LASER COOLING 
Laser Trapping of Atomic Particles. January 
1870 September 1989 (Cations from the NTIS Data- 
PB90-851437/GAR 


LASER INDUCED FLUORESCENCE 
Airborne Laser Spectrofluorometer for Remote Sensing 
of Earth’s Surface. Abstract Oniy. 

N89-29405/2/GAR 006,493 
Remote Sensing of Environmental Pollution by Laser-in- 
duced Fluorescence in Trees (LIFT). 

N89-29829/3/GAR 006,488 


LASER MATERIALS 
Laser Techi Foreign Translations from 
Wales Gertie, June 1970-June 
1989 (Citations from the NTIS Database). pou 


006,692 


the Joint Publicatio 
PB90-851460/GAR 

LASER OUTPUTS 
for Shaping Laser Output Pulses. 


Method and Circuit 
PAT-APPL-7-359 ASS/GAR 006,688 
pence «Vay pos ng hy -ggaualigaaaga ies 


terval of a Laser Output 
PAT-APPL-7-359 460/GAR 006,689 
LASER RADIATION 


a of secondary explosives. Reniund paper 
lo. c 

DE89010229/GAR 006,642 
LASER SAFETY 


Review of Laser Filter Materials. 
AD-A213 134/0/GAR 


LASER SPECTROMETERS 


Airborne Laser Spectrofluorometer for Remote Sensing 
of Earth’s Surface. Abstract Only. 
N89-29405/2/GAR 006,493 


LASER SPECTROSCOPY 
Ultrafast Processes and Spectroscopy with Free Electron 
AD-A212 889/0/GAR 006,709 


Collisional Relaxation in an Extended-Pulse Photon Echo: 
Weak-Field Limit. 
005,459 


006,683 


AD-A213 105/0 


Interaction of Radiation with Matter: Atomic Collision 
Processes Occurring in the Presence of Radiation Fields. 
AD-A213 112/6/GA\ 


Chlorinelike Spectra of Copper to Molybdenum. 
PB90-117706 005,490 


Sg of Magnesiumlike Spectra from Cu XVIII to Mo 


Pa90-1 17821 005,497 


Laser Cooling and Trapping of Atomic Particles. January 
1970-September 1989 (Citations from the NTIS Data- 


base). 

PB90-851437/GAR 006,692 
LASER TRAPPING 

Laser Cooling and Ti 

1970-September 198 53 (onan 

base). 

PB90-851437/GAR 


LASER WEAPONS 
XRLSim model specifications and user interfaces. 
DE89015183/GAR % 


Laser Technology: Foreign Lai ge Translations from 
the Joint Publications Research Fate. June 1970-June 
1989 (Citations from the NTIS Database). 
PB90-85146C0/GAR 006,693 

LASERS 


Proof of the a of Coherent and Incoherent 


Schemes for Were ee | a Gamma-Ray Laser. 
AD-A212 882/5/GA 006,681 
Novel thin-film CulnSe2 fabrication. Final subcontract 


January 1 
CEsoniBNATGAR 006,121 


, Operation, and Performance. March 
9 (Citations from the Searchable Phys- 
ics Information Notices Database). 

PB90-851296/GAR 006,691 
Laser Technology: Foreign age Translations from 
the Joint Publications Pesnanch Bente. June 1970-June 
1989 (Citations from the NTIS Database). 
PB90-851460/GAR 

LATHES 
Universal rae Sine Bar Attachment. 

PATENT-4 809 4 


LATTICE FIELD at 
Quantization of 
DE89010247/GAR 
Lattice fields and strong interactions. 
DE89015099/GAR 


LAUNCH ENTRY SUITS 
Cold Water Evaluation of NASA Launch Entry Suit (LES). 
AD-A213 047/4/GAR 005,35. 

LAUNCH VEHICLE CONFIGURATIONS 
Future Space Transportation. 
N89-29465/6/GAR 

LAUNCH VEHICLES 
Industrial Launch Vehicle for Commercial Space Trans- 
portation. 


Atomic Particles. January 
9 (Citations from the NTIS Data- 


006,692 


006,693 


006, 106 


gauge theories on a lattice. 
006,761 


006,766 


006,824 


KEYWORD INDEX 


N89-29456/5/GAR 006,847 


~ A agiee of the Launching Facilities for H-2 
Launch Vi 


Ne0.29462/5/GAR 006,852 


Results of of H-1 Launch Vehicle. 
N89-29463/1/GA' 006,853 
LAUNCHERS 


ae Workshop on Flight Opportunities for 
N89-29430/0/GAR 006,921 
Reliable, Low-Cost Launch Services. 

N89-29457/3/GAR 006,848 


LittLEO: A Commercial European Smali Launcher. 
N89-29458/1/GAR 006,849 


Scout 2 Pi Status 

N89-29459//GAR 006,850 
Review of Non-European and Non-American Launchers. 
N89-29461/5/GAR 006,851 
Elastomeric Impulse Energy Storage and Transfer 


System. 

PATENT-4 848 210 006,657 

LAUNCHING 
Preliminary Study on the Use of the 
Plumes of the ICBMS for Launch Detection 
AD-A213 224/9/GAR 

LAUNCHING BASES 


Construction Status of the Launching Facilities for H-2 

Launch Vehicle. 

N89-29462/3/GAR 006,852 
LAW ENFORCEMENT 

Entry for Selected Firefighter and Law Enforcement 


Officer Positions. 
PB90-124827/GAR 006,405 
LEAD 


Differential neutron production cross sections and neu- 
tron yields from stopping-length targets for 256-MeV pro- 


tons. 
DE89015976/GAR 006,783 


Rolle des Calciums als Inhibitor bei hoeheren Schadstoff- 
belastungen. (Inhibiting effect of calcium at higher pollut- 


ant burdens). 

DE89910932/GAR 006,323 
LEAD 208 TARGET 

Neutron cross section measurements using the Oak 

Ridge electron linear accelerator. Performance report, 

July 1988-July 1989. 

DE89015615/GAR 006,772 
LEAD ALLOYS 

Examination of Fused Tin-Lead Plated Printed-Circuit 

Boards ny, ee is Surface Features. 

N89-29702/2/G. 
LEAD INDUSTRY 

Affordability Analysis of Lead Emission Controls for a 

Smelter-Refi 4 

PB90-120122/GAR 005,856 
LEADERSHIP 

Billy Mitchell’s Concept of Command Leadership and the 

Relevance for Air Force Officers. 

AD-A213 093/8/GAR 006,438 
LEAKAGE 

Hes Temperature Flexible Seal. 

PAT-APPL-7-292 146/GAR 
LEARNING 

Academic Text Features and Reading in English as a 


Second Lan 
AD-A213 110/0/GAR 005,291 


Individual Differences in Learning and Cognitive Abilities. 
AD-A213 190/2/GAR 005,327 


Reasoning and Comprehension Processes of Linguistic 
Minority Persons Learning from Text. pa 


AD-A213 346/0/GAR 
of the 1988 Workshop on Computational 


Proceedi 

Learni 

AD-A213 369/2 005,341 

Impact of Cooperative-Team Learning on Performance 

and Retention. 

AD-A213 393/2/GAR 005,329 
LEASING 

Regional Studies Plan Fiscal Year 1990: Final Report, At- 

lantic Outer Continental Shelf. 

PB90-120320/GAR 006,038 
LEAST SQUARES METHOD 

Speciality Functions Singularity Mechanics Problems. 

N89-29805/3/GAR 006,750 
LENGTH 


Guidelines for Estimating Ler 
west Atlantic Finfish and Shellfish 
PB90-120650/GAR 


LEONARDO DA VINCI! 
Leonardian Fluid Mechanics: Unexpliored Flow Studies in 
the Codex Arundel 263. 
PB90-120262/GAR 006,678 
Leonardian Fluid Mechanics: What Remains to Be Inves- 
igated in the Codex Hammer. A Critical Study and a 


PB90-190270/GAR 006,679 


a Exhaust 
005,702 


005,715 


006,114 


at Age for 18 North- 
Species. 
005,107 


LIGHT EMITTING DIODES 


Leonardian Fluid Mechanics in the Codex Atianticus Vi- 


vil. 
PB90-121187/GAR 006,680 


LEVEL CROSSING EXPERIMENTS 
Theoretical Study of the Townes-Merritt Effect in Level 


ing Experiments. 
AD ADS 165/4/GAR 


LEWISITE 


Toxi Studies on Lewisite and Sulfur 
utagonicty of Sulr Mustard in the Salmonella 


AD-A213 Too 7/GAR 906,318 

pny BS on Lewisite and Sulfur Mustard 

Agents: icity of Lewisite in the Saimonelia Histi- 

dine Reversion — 

AD-A213 146/4/GA\ 006,319 
LIABILITIES 


005,464 


with the Debt Crisis: A World Bank Symposium. 
PB90-119181/GAR 005,412 


LIFE CYCLES 
Early Life History of Pacific Herri Rela‘ ips of 
Larval and Mortality to Gueuunens Gene. 
tions. Final Report of 1989 Port Moller Reconnaissance 
P890-120668/GAR_ 006,592 
Species Profiles: Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (South 

tiantic): Alewife and Biueback Herring. 

PB90-120726/GAR 006,593 

Species Profiles: Life Histories and Environmental Re- 

of Coastal Fishes and Invertebrates (Mid-At- 
lantic): Weakfish. 
pair internat 006,040 


pened of Constel Fehes pny Aner Nowh 
Atlantic): Rainbow Smelt. 
ps eel 006,599 
Species Profiles: istories and Environmental Re- 
<eutaum af Counen Palas and toumineine Gabe. 
lantic): Atlantic Menhaden. 
PB90-122748/GAR 006,601 
LIFE (DURABILITY) 
Probalistic Finite Elements (PFEM) Structural Dynamics 
and Fracture Mechanics. 
NB9-29803/8/GAR 006,749 


Arc-Textured High Emittance Radiator Surfaces. 
PAT-APPL-7-381 240/GAR 006,131 


Increasing Roll Life for Steel Rolling Processes. 
PB90-121344/GAR ti 


LIFE EXPECTANCY (SERVICE LIFE) 
Instrumentation The Multiple Subsystem 
Timing Meter (MSTM). 
AD-A213 032/6/GAR 006,649 


LIFE SCIENCES 
JPRS (Joint Publications Research ee Report: Sci- 


ence and Technology. USSR: 
N89.29354/2/GAR 006,819 


LIFE SUPPORT SYSTEMS 
— and Apparatus for Bio-Regenerative Life Support 
PAT-APPL-7-378 548/GAR 005,348 
LIFT 
Missions and Requi 
N89-29307/0/GAR 
LIGANDS 
pay of Polynucilear Metal Complexes 
or Carbyne nate Part 87. peter ed 
pn (all ) Tungsten Complexes. 
AD-A213 225/6/ 005,471 
Isolation and Identification of Active Ingredients from 
Plants by Method. 
PB90-124595/GAR 006,224 
LIGHT CURVE 
Problem of Rotational Period of Asteroid 4 Vesta. Ab- 
stract Only. 
N89-29386/4/GAR 005,123 


Photometry of Vesta in 1986 Opposition. Abstract Only. 
N89-29387/2/GAR 005,124 


Polari of Vesta in 1986 Opposition. Abstract Only. 
N89-; /0/GAR 005,125 


Laboratory Modeling of Asteroid Brightness Curves. Ab- 

stract Only. 

N89-29391/4/GAR 005,127 

a of Amor Asteroids 1036 Ganymede and 1139 

tami. . 

N89-29392/2/GAR 005,128 
LIGHT EMITTERS 

C Injecti 2 

AD-A213 128/2/GAR 
LIGHT EMITTING DIODES 


Field Induced Gap Infrared Detector. 
PAT-APPL-7-369 403/GAR 


006, 165 


006,670 


of Organic Light Emitters. 
005,723 


005,726 
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LIGHT SCATTERING 
Characterization of Polymer and Colloidal Particles by 
ight Scattering Techniques. 
90-120486/GAR 005,521 
Characterization of Polymer and Colloidal Particles by 
ight Scattering Techniques. 
90-122946/GAR 005,509 
LIGHTHILL CORRECTION 
Hydrodynamic Forces on Vertical Cylinders and the 
wey Correction. 
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LIGHTNING 
Data processing in Lightning Warning Systems. 
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Comparison Measurements. 
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LIGHTNING ARRESTORS 
Varistor-Particle Lightning Arrestor Connector Perform- 
ance Under Simulated Extreme Lightning Currents. 
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LIGNITE 
Chemical Characterization of Thermal Maturity in Coals 
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Fouling of gas turbine passages. 
DE89015213/GAR 005,573 
Increased SO2 Removal with the Addition of Alkali 
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Mitigation of Acid Deposition: Liming of Surface Waters. 
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Quarterly Report, July - September 1989. 
AD-A213 396/5/GA 
LIPOSOMES 
Generic Liposome Reagent for Immunoassays. 
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Subsurface Conditions of Memphis and Shelby County. 
PB90-120437/GAR 006, 
LIQUID CRYSTALS 
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uifer ReceivingWastewater Injection. ooaose 


PB90-117201/GAR 

Development of a Methodology for Regional Evaluation 
of Confining Bed Integrity. 
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AD-A213 055/7/GAR 006,177 
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LIVING STANDARDS 
Unit Manning System Family Health Study. 
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PAT-APPL-7-386 172/GAR 
LOADS (FORCES) 
Water Quality Survey of Nutrient Loadings to Center Hill 
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Battle Damage Repair of Tactical Weapons: An Assess- 
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uations: ae (Power Reactor ——— Safe Module) 
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Aspect 
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LOW GRAVITY MANUFACTURING 
Microgravity Pa 
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LOW-LEVEL RADIOACTIVE WASTES 
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Radioactive Waste Management Program. 
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AD-A212 923/7/GAR 005, 
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LUBRICATING OILS 
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LYMAN ALPHA RADIATION 
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High-speed machining of aluminum. Final report. 
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MAGNETIC DOMAINS 
Influence of the Surface on Magnetic Domain-Wall Mi- 
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MAGNETIC PERMEABILITY 
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MAGNETIC PROPERTIES 
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PB90-118084 006,187 
MAGNETIC STORMS 
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MAGNETOHYDRODYNAMICS 
Solvable Seif-Similar Model of the Sausage Instability in a 
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Boundary effects on the MHD (Magnetohydrodynamics) 
in laboratory plasmas. 
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MAGNETOSPHERIC ELECTRON DENSITY 
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MAGNETOSTATIC AMPLIFIERS 
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MAGNETOSTRICTIVE ELEMENTS 
Method and Apparatus to Enhance the Sensitivity of Cy- 
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MALAYSIA 

Malaysia: Matching Risks and Rewards in a Mixed Econ- 
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Clay-Rich Sediments of DSDP Leg 87 Hole 584, Mids- 
lope Terrace in the Japan Trench. 

006,616 


005,752 


006,707 


AD-A213 193/6/GAR 


MINERALS 
SOMED (School of Mines and Energy Development). 
Annual report, 1987-1988. 
DE89016436/GAR 006,479 
MINING 
SOMED (School of Mines and Energy Development). 
Annual report, 1987-1988. 
DE89016436/GAR 006,479 
MINORITY GROUPS 
Minority Student Issues: Racial/Ethnic Data Collected by 
the National Center for Education Statistics since 1969. 
PB90-116716/GAR 005,312 


MIR SPACE STATION 
Us Company to Fly Biocrystal Experiment on Mir Station. 
Abstract Only. 
N89-29410/2/GAR 006,918 
MISSION PLANNING 
Missions and Requirements. 
N89-29307/0/GAR 
Phobos Mission Plan, Scientific Goals. 
N89-29379/9/GAR 006,808 
Methods of Eliminating Conflicts between Functioning 
Modes of Earth Resources Satellites when Compiling Op- 


erating Schedules. Abstract Only. 
N89-29408/6/GAR 006,809 


Justification for Manned Mars Mission, Technical Options 
for Flight. 
006,821 


006,670 


9) 
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Brem-Sat: A Small University Satellite. 
N89-29441/7/GAR 006,884 
Raumkurier: A Mission Opportunity for Retrievable Micro- 
ravity Experiments. 
189-29449/0/GAR 006,815 


Operations Concept of Japanese Experiment Module 


(JEM) 
N89-29474/8/GAR 006,827 


MITCHELL WILLIAM 

Billy Mitchell's Concept of Command Leadership and the 

Relevance for Air Force Officers. 

AD-A213 093/8/GAR 006,438 
MITIGATION 

Mitigation of Acid Deposition: Liming of Surface Waters. 

PB90-120643/GAR 006,475 
MITIGATORS 

Occupational and Environmental Exposures to Radon: A 

Perspective for Mitigators. 

PB90-116138/GAR 005,889 
MITOCHONDRIA 

Mitochondrial Restriction Enzyme Screening and Phylo- 

genetic Relatedness in the Hard Shell Clam Genus ‘Mer- 

cenaria’. Part 2. Population Variation. 

PB90-114406/GAR 006,582 
MIXED OXIDE FUEL FABRICATION PLANTS 

Remote-controlled NDA (nondestructive assay) systems 

for process areas in a MOX (mixed oxide) facility. 

DE89015274/GAR 006,561 
MIXERS 

Performances Obtained from Mixers, Frequency Multipli- 

ers and Amplifiers at 20 and 30 Ghz. 

N89-29614/9/GAR 005,758 
MIXING 


Biological Pumping Upwards of the Coarse Fraction of 
Deep-Sea Sediments. 
AD-A213 099/5/GAR 006,581 


Molecular —— and Chemical Reactions in Turbulent 


Shear Layer: 
AD-A213 197/7/GAR 005,469 
MOBILE4 MODEL 


MOBILE4 Exhaust Emission Factors and Inspection/ 
Maintenance Benefits for Passenger Cars. 
PB90-120148/GAR 005,857 


MOBILITY 


Controlled Method of Reducing Electrophoretic Mobility 
of Various Substances. 
PAT-APPL-7-376 487/GAR 005,483 





MODE FIELD DIAMETERS 
Comparison of Far-Field Methods for Determining Mode 
Hg Diameter of ——- Fibers Using Both Gauss 
ian and Petermann Definitions. 
PB90-117474 005,736 
MODEL TESTS 
Model Tests in Ice of a Canadian Coast Guard R-Class 
Icebreaker-High Friction Model. 
AD-A212 898/1/GAR 006,610 


MODELS 
Identification of Impulsive Interference Channels. 
AD-A213 154/8/GAR 005,628 


Workshop Summary of ‘Model Predictions of the Piston- 
Driven-Com 


paction iment’. 
AD-A213 330/4/GAR 005,567 


MODELS-SIMULATION 
ISCST: Industrial Source Complex Short Term. EPA/ORD 
(Environmental Protection Agency/Office of Research 
and Development) Air Quality Simulation Model (for 
Microcomputers). 
PB90-500257/GAR 005,862 
LONGZ and SHORTZ. EPA/ORD (Environmental Protec- 
tion Agency/Office of Research and Development) Air 
Quality Simulation Models. 
PB90-500265/GAR 005,863 
Version 2.0. 


CDM2: Climatological Dispersion Model, 
EPA/ORD (Environmental Protection Agency/Office of 
Research and Development) Air Quality Simulation 


Model. 
PB90-500273/GAR 005,864 


BLP: Bouyant Line and Point Source Dispersion Model. 
EPA/ORD (Environmental Protection Agency/Office of 
Research and Development) Air Quality Simulation 


Model. 
PB90-500281/GAR 006,190 


CALINE: California Line Source Model. EPA/ORD (Envi- 
ronmental Protection Ags /Office of Research and De- 
velopment) Air Quality Simulation Model. 
PB90-500299/GAR 005, se 
MPTER. EPA/ORD (Environmental Protection —_ 
Office of Research and Development) Air Quality ~~ 


tion Model. 
PB00-S00307/GAR 005,866 
CRSTER: EPA/ORD (Environmental Protection Agency/ 
pony of Research and Development) Air Quality Simula- 


n Model. 
PH90-500323/GAR 005,868 


PTPLU. EPA/ORD (Environmental Protection Agency/ 
Office of Research and Development) Air Quality 


tion Model. 
PB90-500331/GAR 


imula- 
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VALLEY. EPA/ORD (Environmental Protection A 
Office of Research and Development) Air Quality 


tion Model. 

PB90-500349/GAR 

MPTER. EPA/ORD (Environmental Protection ew od 
Office of Research and Development) Air Quality Simula- 


tion Model (for Microcomputers). 
PB90-500356/GAR 005,871 


a. EPA/ORD (Environmental Protection 
/Office of Research and Development) Air Quality 

SPmachion Model (for Microcomputers). 

PB90-500364/GAR 005,872 


RTDM 3.2: Rough Terrain Diffusion Model. EPA/ORD 
(Environmental Protection — of Research 
and Development) Air Quality Simulation Model. 

PB90-500372/GAR 005,873 


ISCST: Industrial Source Complex Short Term. EPA/ORD 
(Environmental Protection ry mon ho of Research 
and Development) Air Quality Simulation Model. 

PB90-500398/GAR 005,875 


CDM2: Climatological Dispersion Model, Version 2.0/ 
EPA/ORD By rae enc Protection Agency/Office of 
Research and Development) Air Quality Simulation Model 
(for Microcomputers). 

PB90-500406/GAR 005,876 
Protection 


COMPLEX1. EPA/ORD (Environmental 
Agency/Office of Research and Development) Air Quality 
Simulation Model. 
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RAM. EPA/ORD (Environmental Protection Agency 
Office of Research and Development) Air Quality ~~ 


tion Model. 
PB90-S0031 5/GAR 005,867 


ISCLT: Industrial Source Compiex Long Term. EPA/ORD 
(Environmental Protection Agency/ of Research 
and pee | Air Quality Simulation Model. 
PB90-500380/GAR 005,874 
MODEMS 

Small SS-CDMA (Spread Spetrum Code Division Multiple 
Access) Terminals for Very Thin Route Traffic. Part 2: 
SS-CDMA Aspects. 

N89-29611/5/GAR 006,861 


High Performance Satellite Data Modem Using Real-Time 
Digital Signal Processing. 
N89-29612/3/GAR 006,862 


MODULAR CONSTRUCTION 
MM and T for VHSIC Multichip Packages. 


AD-A213 259/5/GAR 005,754 


KEYWORD INDEX 


MODULAR IRON 
Sestneieee atin ben Sete Dee A Cooperative Pro- 
ieee and the Trade Adjustment Assist- 
ee hh of Commerce. 
PB90-11 /GAR 


006, 160 
MOIRE EFFECTS 
Sampled-Grating Model of Moire Patterns from Digital Im- 


AD A213 364/3/GAR 006,685 
MOISTURE 
Desiccant moisture adsorption testing. Final report. 
DE8901 S208 GAR 006,169 
MOISTURE CONTENT 
Evaluation of the Smith-Feddes Model. 
AD-A213 237/1/GAR 
MOLDABILITY 
Tenue aux Moisissures de Differents Materiaux Compos- 
ites (Mold Resistance of Different Composite — 
PB90-122276/GAR 
MOLDING TECHNIQUES 
Me aux Moisissures de Differents Materiaux Compos- 
les (Mold Resistance of Different Composite — 
PHO 22276/GAR 006, 1. 
MOLECULAR BIOLOGY 
Genetic and Molecular Basis of Marine Fouling. 
AD-A212 847/8/GAR 006,578 


a ee bhewn~ Alteration of Molecu- 


lar Mechanisms 
AD-A212 933/6/GAR 
MOLECULAR GASES 


N89-29358/3/GAR 


MOLECULAR MIXING 
Molecular Mixing and Chemical Reactions in Turbulent 


Shear Layers. 
AD-A213 197/7/GAR 005,469 


MOLECULAR PROPERTIES 
Molecular Mixing and Chemical Reactions in Turbulent 
Shear Layers. 
AD-A213 197/7/GAR 005,469 
MOLECULAR SPECTROSCOPY 
Three-State Model for Laser-Assisted Collisions. 


AD-A213 106/8 005,460 


lolecule Spectroscopy (ATMOS). 


Atmospheric Trace Mi 
N89-29416/9/GAR 005,267 


Grille Spectrometer (Grille). 
N89-29417/7/GAR 005,268 


Electric-Resonance Optothermal Spectrum of (H20)2: 
Microwave Spectrum of the K= 1-0 Subband for the 
E((+ or -)2) States. 

005,487 


PB90-117433 
Heter Measurements on N2O Near 1635 ~“ 


‘odyne 
PB90-117797 


MOLECULAR STRUCTURE 
Siructure-Pr Relationships in Surface-Modified Ce- 
ramics. NATO (North Atlantic ——_ Organization) Ad- 
— Science Institutes, Series E: Applied Sciences, 
‘olume 
AD-ADI2 $89/9/GAR 006,116 


Dynamics of Radical Pairs and Biradicals Adsorbed on 


Zeolites 
AD-A213 064/9/GAR 005,458 


—— of coal structure using computer-aided molecu- 


lar design. 
DESSOTI511/GAR 005,795 


Unusual hydr bonding patterns in AF ——- 
ene) and AAF (acetylaminofluorene) modified 
DE89015985/GAR 006,249 


Use of molecular modeling to design alkane activation 


catalysts. 

DE89016185/GAR 005,804 
MOLECULES 

Computer simulations of polymer dynamics in the solid 

state. 

DE89010337/GAR 005,519 


Quantum-mechanical derivation of the Davydov equa- 
tions for multi-quanta states. 
DE89015250/GAR 006,217 


Controlled Method of Reducing Electrophoretic Mobility 

of Various Substances. 

PAT-APPL-7-376 487/GAR 005,483 
MOLLUSCA 

Polymerization of a Quinone-Crosslinked Marine Bioadhe- 

sive. 

AD-A213 291/8/GAR 006,215 


Comparative Analysis of Sea Scallop Escapement/Re- 

tention and Resulting Economic Impacts. 

PB90-115221/GAR 005,103 
MOLTEN METAL-WATER REACTIONS 

Steam explosion studies with molten iron-alumina gener- 


ated by thermite 

DE89016033/GAR 006,562 
MOLYBDENUM OXIDES 

Structure of V9Mo6040 Determined by Powder Neutron 

Diffraction. 

PB90-117995 005,503 
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MONITORS 
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Method Lg, ~ Tb, 4 tt 
Resolution and Ciieten on a Sas 
Screen. 
PATENT-4 819 064 005,729 
Monitoring in Aluminum All A Comparison of 
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Characteristics of the IAEA Correlation Monitor Material 


for Surveillance 

P390-122417/GAR 
MONOCLONAL ANTIBODIES 

nee ter pele Invasion Plasmid 

tope Location and Characterization 

bodies. 

AD-A213 054/0/GAR 006,258 

Use a Seenionss pry to Study the Structural 

tors on Electric and Muscle and to Dotmmine the 

Structure of Nicotinic Acetylcholine Receptors on Neu- 

rons. 

AD-A213 241/3/GAR 006,247 
MONOCULAR VISION 

a oe Three Space from Monocu- 

N89-: 1/1/GAR 006,835 
MONTE CARLO METHOD 

Monte Carlo Ocempoumen Ageanen t Sampling within a Benders’ 


poop ony peal for Stochastic Linear —. 
AD-A212 854/4/ 


MOORING 
SYNOP Pilot 


Report for November 

AD-A213 356/9/GAR 
MORALE 

Unit i 
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is of 

AD-A219 068/4/G 

MORGANTOWN ENERGY TECHNOLOGY CENTER 


Technology transfer at the Morgantown Energy Technol- 
Center. FY 88 program report. aan 


006,572 


B and C: Epi- 
Anti- 


Inverted Echo Sounder Data 
1986 to March 1987. 
006,624 


System Family Health Study. 
/8/GAR “aiid i 


005,331 
tient Morbidity Reporting. — 


of the friction of hot-filament- 


aa diamond films. 
'89015986/GAR 006,129 
Effects of lyn yr Gradient and Growth Rate on the 


of MAR-M2: 
Nee2SS//GAR 000.147 


MORTALITY 
Vital Statistics Cause of Death 


Data, Multi 
Detail for ICD-9, 1987 Data. Public Use Data Tape Docu- 


mentation. 
PB90-115593/GAR 006,050 
a ne Sn ae ee ee 


Detail, 1 
PB90-500448/ GAR 006,053 
MOTION 


User’s Manual for the Ride Motion Simulator. 


AD-A212 855/1/GAR 006,344 


Suspension Systems: Rigid and Flexi- 
ble (Extensions of the Atwood’s Machine). 
AD-A213 164/7/GAR 006,102 
MOTION SICKNESS 
Simulator Induced Sickness in the CP-140 (Aurora) Flight 
Deck Simulator. 


AD-A213 096/1/GAR 006,309 
MOTOR SKILLS 


Antihistamine E' 
PB90-115072/GAR 
MOTOR VEHICLE ACCIDENTS 


Highway Accident Report: Greyhound Lines, Inc., Intercity 
Bus Loss of Control and Overturn Interstate Highway 65 
in Nashville, Tennessee, November 19, 1988. 
PB89-916204/GAR 


MOTOR VEHICLE ENGINES 


ffects on Motor Skills and Vigilance. 
006,282 


Reduced Ambient 
PB90-120130/GAR 
MOTOR VEHICLE INSPECTION 
MOBILE4 Exhaust Emission Factors and Inspection/ 
Maintenance Benefits for Passenger Cars. 
PB90-120148/GAR 005,857 


MOTOR VEHICLE MAINTENANCE 


Maintenance Benefits for Passenger Cars. 
PB90-120148/GAR 


MOVING TARGETS 


Efficient Detection of 
AD-A213 314/8/GAR 


MULTIMODE FIBERS 
Numerical Aperture of Multimode Fibers by Several Meth- 
ods: Resolving Differences. 
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MULTIPLE ACCESS 
Conversat 1988: Enhanced Deli of Tele-Education 


ivery 
a3, baeyd (Very Small Aperture Terminal) eee 
N89- 1/1/GAR 


005,737 


Multipoint Videoconferencing Trends and vale 
N89-29659/4/GAR 005,306 
Professional Data Broadcasting: The New Wave in Pan- 
Information Services. 
N89-29662/8/GAR 


MULTIPLE T. 
Algorithm 


005,616 


Development for SDI Weapons System Alloca- 


tion. 
AD-A212 973/2/GAR 006,335 


MULTIPLEXING 
Low Cost Receive Terminal for MAC ccc Analog 
Components)/Packet Data Broadcasting 
N89-29607/3/GAR 006,858 


MULTIPROCESSING (COMPUTERS) 
NASA (National Aeronautics and Space as 
= on Computational Structural Mechanics 198 
N89-29773/3/GAR 006,737 
Innovative Architectures for Dense Multi-Microprocessor 


Computers. 
N89-29779/0/GAR 005,662 


Algorithms and Software for Solving Finite Element Equa- 
tions on Serial and Parallel Architectures. 
N89-29781/6/GAR 005,664 


FORCE: A Portable Parallel Programming Language Sup- 
a Computational Structural Mechanics. 
29784/0/GAR 005,666 


Multiprocessor Architecture: Synthesis and Evaluation. 
N89-29786/5/GAR 005,668 
Tumult-X: A Real Time Executive. 
N89-29983/8/GAR 


MULTISPECTRAL PHOTOGRAPHY 
—, Package for Clustering of Multiband Data. Ab- 


stract Only. 
N89-29406/0/GAR 005,689 

MURAMIDASE 
mic Data for the Calibration of Dif- 


Biological 
ferential Scanning Calorimeters: Heat Capacity Data on 
the ern | Transition of Lysozyme in Solution. 

005,502 


005,671 
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MUSCLE CONTRACTION 
Effect of Concurrent Strength and Endurance Training on 
Electromechanical Delay, Maximum Voluntary Contrac- 
tion, and Rate of Force ment. 
AD-A213 316/3/GAR 006,287 
MUSCLES 
Use of Monoclonal Antibodies to Study the Structural 
Basis of the Function of Nicotinic Acetyicholine Recep- 
tors on Electric Organ and Muscle and to Determine the 
Structure of Nicotinic Acetylcholine Receptors on Neu- 


rons. 
AD-A213 241/3/GAR 


MUSTARD AGENTS 
ae Studies on Lewisite and Sulfur Mustard 
Agents: Mutagenicity of Sulfur Mustard in the Salmonella 
Histidine Reversion Assay. 
AD-A213 102/7/GAR 006,318 
poe Studies on Lewisite and Sulfur Mustard 
nee given d of Lewisite in the Salmonella Histi- 


AD ASS everson Asay 006,319 


MUTAGENICITY TESTS 
Mutagenic Screening of Three Dyes for Marker Grenades 
in the Salmonella Reversion Assay and the L5178Y/TK+ 
/-Mouse Lymphoma Assay. 
AD-A212 965/8/GAR 006,315 
Toxi Studies on Lewisite and Sulfur Mustard 
Agents: Mutagenicity of Lewisite in the Salmonella Histi- 
dine R ion Assai 


jeversion y. 
AD-A213 146/4/GAR 


Assessment of the Microscreen Pha: 
for Screening Hazardous Wastes (1989). 
PB90-116179/GAR 


006,247 


006,319 
Induction Assay 


006,005 


izing the Genotoxicity of Hazardous Industrial 
Wastes and Effiuents Using Short-Term Bioassays. 
PB90-116732/GAR 006,326 


MUTAGENS 
Mutagenic Screening of Three Dyes for Marker Grenades 
in the Salmonella Reversion Assay and the L5178Y/TK+ 
/-Mouse Lymphoma Assay. 
AD-A212 965/8/GAR 006,315 


Toxi Studies on Lewisite and Sulfur Mustard 
; Mutagenicity of Sulfur Mustard in the Salmonella 


jleversion Assay. 
AD-A213 102/7/GAR 006,318 
Mustard 


Toxi Studies on Lewisite and Sulfur 
Agents: —* of Lewisite in the Salmonella Histi- 
dine Reversion Assa' 

AD-A213 146/4/GAR 006,319 


MUTATIONS 
Generation of Radicals in Bi lems. 
PB90-117888 ad — 
MYCOTOXINS 


Cutaneous Absorption 
Toxin in the Rat Model. 
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006,328 


and Decontamination of (3H)T-2 


KEYWORD INDEX 


AD-A213 038/3/GAR 006,317 
a of Mycotoxins and Other Compounds of 


Military Interest 
AD-A213 063/1/GAR 006,275 
MYCTEROPERCA BONACI 
Species Profiles: Life Histories and Environmental Re- 
guremens of Coastal Fishes and Invertebrates (South 
Black, Red, and Nassau Groupers. 
Poa T22730/GAR 006,600 
MYTILUS 
Study of the Rocky Intertidal Communities of Central and 
Northern California: Year 2. Volume 1 of 3. 
PB90-120791/GAR 006,594 
oe ot of the Rocky Intertidal Communities of Central and 
jorthern California: Year 2. Volume 2 of 3. 
plas 20809/GAR 006,595 
oes of the Rocky Intertidal Communities of Central and 
jorthern California: Year 2. Volume 3 of 3. 
PBaO! 20817/GAR 006,596 
N BODY PROBLEM 
Periodic Solutions of Hamiltonian Systems of 3-Body 


z= 
AD-A212 891/6/GAR 006,195 


N-GRAM NETWORK 

Analysis of an Associative Text Recognition Method. 

PB90-124165/GAR 005,691 
NAHANT ARMY BASE 

Enhanced Preliminary Assessment Report: Nahant Army 

Housing Units, Nahant, Massachusetts. 

AD-A213 387/4/GAR 006,370 
NAHANT (MASSACHUSETTS) 

Enhanced Preliminary Assessment Report: Nahant Army 

Housing Units, Nahant, Massachusetts. 

AD-A213 387/4/GAR 006,370 
NARCOTICS 

Question of Substance: New York State’s Drugged Driv- 

ing Problem: An Analysis with Legislative Recommenda- 


tions. 
PB90-114471/GAR 006,944 


NASA PROGRAMS 
Overview of the NASA (National Aeronautics and Space 
Administration) Program in Computational Structural Me- 


chanics. 
N89-29774/1/GAR 006,832 


NATIONAL CANCER INSTITUTE 
Evaluation of NCI’s (National Cancer Institute’s) Cancer 
Communications Program. 
PB90-119819/GAR 006,048 
NATIONAL GOVERNMENT 
Study of Federal Employee Locality Pay. Executive Sum- 


mary. Part 1. 

PB90-100108/GAR 005,029 
Study of Federal Employee Locality Pay. Part 2. 
PB90-100116/GAR 005,034 


Federal White-Collar Pay System. Report on a Market- 
Sensitive Study. Part 3. 
PB90-100124/GAR 005,035 
Federal White-Colar Pay System. Report on a Market- 
Sensitive Study. Research Reports 1 through 9. Supple- 
ment, Part 4. 
PB90-100132/GAR 005,036 
Government Transactions. ey Papers: U.S. Na- 
tional Income and Product Accounts. 
PBS90-118480/GAR 005,403 
NATIONAL GUARD 
Contributions to State Retirement Programs for National 
Guard Technicians. 
PB90-124892/GAR 
NATIONAL INSTITUTE OF STANDARDS AND 
TECHNOLOGY 
Experiences in Environmental Specimen Banking. 
PB90-123969 
NATIONAL LIBRARY OF MEDICINE 
Medical Subject Headings: Tree Structures, 1990. 
P890-100017/GAR 


pa MAGNETIC FUSION ENERGY COMPUTING 
a ng ee in C at NMFECC (National Magnetic Fusion 
7 occa A practical guide. innate 
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NATO 
NATO’s Anti-Tactical Ballistic Missile Requirements and 
Their Relationship to the Strategic Defense Initiative. 
AD-A212 971/6/GAR 006,334 


Military Presence: U.S. Personnel in NATO (North Atian- 

tic Treaty bo ma oe Europe. 

AD-A213 263/7/GAR 
NATURAL GAS 

Gas-Fired Desiccant Dehumidification System Field Eval- 

pay td a Quick Service Restaurant. Final Report, Octo- 

PB90-115155/GAR 005,364 


New Technologies for the Gas Industry 3: GRI’s (Gas 
Research Institute's) Transport and Storage Program. 
PB90-115163/GAR 


Enhancing the Use of Methane as a Feedstock for the 
Biol Production of Chemicals. Annual Report Febru- 
ary 1987-January 1988. 


006,441 


PB90-120163/GAR 005,439 


Brine Chemistry and Control of Adverse Chemical Reac- 
tions with Natural Gas Production. Annual Report March 
1988-March 1989. 
PB90-120205/GAR 006,480 
Competitive Position of Natural Gas: Manufacturing Auto- 
mation and Process Controls: Topical Report April 1989. 
PB90-120213/GAR 005,811 
Assessment of Large Tommegs, Gantuns Cooling Tech- 
nologies for the Commercial lor. Topical Report Janu- 
1987-July 1988. 
PB90-120379/GAR 005,367 
NAVAL BUDGETS 
Estimation of MPN (Military Personnel Navy) Obligations. 
AD-A213 132/4/GAR 005,012 
NAVAL ORDNANCE STATION 
Practice of Strategic Planning in the Organization of the 


Future. 
AD-A213 264/5/GAR 005,022 


NAVAL PERSONNEL 
idity and Mortality in U.S. Navy Personnel from Ex- 
posures to Hazardous Materials, 1974-85. 
AD-A213 067/2/GAR 006,231 


Parasitic Disease in the U.S. Navy. 


AD-A213 068/0/GAR 006,271 


Navy Corrections Program Evaluation: Volume 1. Coates 
AD-A213 360/1/GAR 
NAVAL PLANNING 
Estimation of MPN (Military Personnel Navy) Obligations. 
AD-A213 132/4/GAR 005,012 
Forecasting PCS (Permanent Change of Station) ORT 
Moves Using Tree Classifications. 
AD-A213 235/5/GAR 006,356 
NAVAL RESEARCH 
ay of Research Academic Departments, 1987- 


AD-A213 252/0/GAR 006,440 


Athena Research Ship System-A Decade-Plus of _—. 

AD-A213 309/8/GAR 006,363 
NAVAL RESEARCH LABORATORIES 

NAL (Naval Research Laboratory) Review. 

AD-A212 886/6/GAR 
NAVAL TRAINING 

Impact of Cooperative-Team Learning on Performance 

and Retention. 

AD-A213 393/2/GAR 005,329 
NAVAL VESSELS 

Determinants of the ne : of Health Care Aboard 

Ships with Women A 

AD-A212 997/1/GAR 006,055 
NAVIER-STOKES EQUATION 

Computational Techniques for Hypersonic Flows: Select- 

ed Recently “yy Techniques. 

N89-29313/8/ 005,057 

cehmerisaiie Scheme for Unsteady Compressible 

Navier-Stokes Equations. 

N89-29322/9/GAR 005,061 

Design and Navier-Stokes Analysis of Hypersonic Wind 

Tunnel Nozzles. 

N89-29353/4/GAR 005,090 
NAVIGATION 

Radar Guidance System. 
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Programmable Near-Infrared Ranging System. 

PATENT-4 851 661 006,096 
NAVY PERSONNEL RESEARCH AND DEVELOPMENT 
CENTER 

Testing Systems Database administrator guide. 

DE89016241/GAR 


Testing systems database specification. 
DE89016245/GAR 
NEMATODA 
Illustrated Key to the Genera of Free-Living Marine Nem- 
atodes of the Order Enoplida. 
PB90-115924/GAR 006,588 
NEODYMIUM BARIUM CUPRATES 


Pressure Dependence of the Cu Magnetic Order in 
RBa2Cu306+ x. 
PB90-123829 006,732 


Production and Spectroscopy of Molecular lons Isolated 
in Solid Neon. 
PB90-117748 005,492 


NEOPLASMS 
PBF/BNCT 
DE89016269/GAR 

NERVE CELLS 
Steroids, Stress, and Gene Expression in Neurons. 
AD-A213 100/1/GAR 006,276 


Use of Monoclonal Antibodies to Study the Structural 
Basis of the Function of Nicotinic Acetyicholine Recep- 
tors on Electric Organ and Muscle and to Determine the 
—— of Nicotinic Acetylcholine Receptors on Neu- 


AD-A213 241/3/GAR 006,247 


005,037 


005,086 


005,025 


005,027 


for cancer treatment. Bulletin. 





Altered Signa! Transduction in Renal Cell Injury Following 


a Shock or Anoxia. 
AD-A213 230/6/GAR 006,214 
NERVOUS SYSTEM 


Neural Nets: Biomedical and Neurophysiological Net- 
works. a — 1989 (Citations from the 
PB9O-851577/GAR 005,342 


NETHERLANDS 
Comparison of Calibrated (X-Band) SLAR (Side-Looki 
Aereal poy Data Measured in Three Different Test 


Sites in 
Neo-29831 /9/GAR 006,490 


NETWORK ANALYSIS (MANAGEMENT) 
Why Stochastic Modeling is Essential in Analyzing Inter- 
dicted Transportation Network Performance. 
AD-A213 140/7/GAR 006,414 


NEURAL NETS 
Computati and Psychophysical Study of Human 
Vision Using Neural Networks. 

AD-A213 /0/GAR 005,638 

Gas Identification System Using Graded Temperature 

and Neural Net Interpretation. oceans 


Sensor 

AD-A213 359/3/GAR 

Proceedi of the 1988 Workshop on Computational 
005,341 


Learning L 
AD-A213 369/2 
poy rae Entropy Deconvolver Circuit Based on Neural 


inciples. 
PATENT-4 849 925 005,717 


Neural Nets: Biomedical and Neurophysiological Net- 
works. January 1989-October 1989 (Citations from the 


Compendex Database) 
PB90-851577/GAR 005,342 


Neural Nets: Artificial Networks. January 1989-October 
1989 (Citations from the Compendex Database). 
PB90-851585/GAR 

NEUROPHYSIOLOGY 
Performance Modification Following Alteration of Molecu- 
lar Mechanisms of Thermoregulation. ouames 


005,343 


AD-A212 933/6/GAR 


NEUTRAL ATMOSPHERES 
Turbulent Small-Scale Neutral and lon Density Fluctua- 
tions as Measured during MAC (Middle Atmosphere Co- 
operation)/Epsilon. 
N89-29911/9/GAR 

NEUTRAL ATOMS 
E ic Neutral Atom Precipitation (ENAP). 
N89-29419/3/GAR 

NEUTRINOS 
Neutrino physics: Summary talk. 
DE89016409/GAR 

NEUTRON ABSORPTION 
Neutron Scattering and Its Effect on Reaction Rates in 


PB90-123738 


NEUTRON CAPTURE THERAPY 
PBF/BNCT Program for cancer treatment. Bulletin. 
DE89016269/GAR 

NEUTRON DIFFRACTION 


Strain and particle size of palladium powders by time-of- 
flight neutron diffraction. anes 


005,185 
005,173 


006,789 


006,798 


DE89015304/GAR 
Structure of V9Mo6040 Determined by Powder Neutron 
Diffracti 


PB90-117995 005,503 


NEUTRON REACTIONS 
Neutron cross section measurements using the Oak 
Ridge electron linear accelerator. Performance report, 
July 1988-July 1989. 
DE89015615/GAR 006,772 
Updated users’ guide for SAMMY: Multilevel R-matrix fits 
to neutron data using Bayes’ equation. Revision 2. 
DE89015659/GAR 006,781 
NEUTRON SCATTERING 
Neutron Scattering and Its Effect on Reaction Rates in 
Neutron Absorption Experiments. 
PB90-123738 006,798 
NEUTRON SOURCES 
Reversed-field-pinch (RFP) fusion neutron source: A con- 


n. 
89015297/GAR 006,501 
Advanced neutron source final preconceptual reference 


core in. 
DE89016936/GAR 006,503 


NEVADA TEST SITE 
Curriculum model for Nevada Test Site radiation protec- 
ion technician training 
DE89015931/GAR 
NEW YORK 
Question of Substance: New York State’s Drugged Driv- 
ing Problem: An Analysis with Legislative Recommenda- 
tions. 


006,301 


KEYWORD INDEX 


PB90-114471/GAR 
NEW YORK (NEW YORK) 


New York City AIDS (Acquired Immunodeficiency Syn- 
drome) Task Force Report. ooasee 


006,944 


PB90-115379/GAR 


NEWS MEDIA 
Content Attitude Sot of Water Related Topics in Puerto 


Rico Daily 

PB90-119629/GAR 006,964 
NICKEL 

Effect of Adsorbed Arsenic on the Decomposition Rate 


of Nickel Hydride. 
AD-A213 245/4/GAR 005,472 
NICKEL ALLOYS 


Anomalous Strain Rate Dependence of the Serrated 
Flow in Ni-H and Ni-C-H Alloys. 
AD-A213 244/7/GAR 006,174 


Effects of a Gradient and Growth Rate on the 


aS and Fatigue Properties of MAR-M246(Hf). 
N89-29528/1/GAR 


006,147 

NICKEL COMPOUNDS 

arnt ga Composite Cathodes for Alkaline Secondary 

jatteries. 

PAT-APPL-7-395 547/GAR 005,773 
NICKEL HYDRIDES 

Detection of the Free Radicals FeH, CoH, and NiH by 

Far Infrared Laser Magnetic Resonance. 

PB90-117342 005,485 
NICKEL STEELS 

Mechanical Property Characterization of VascoMax T- 


300. 
AD-A212 950/0/GAR 006,157 
NICOTINE 
Isolation and Identification of Active Ingredients from 
Plants by Complexation Method. 
PB90-124595/GAR 
NICOTINIC RECEPTORS 
Use of Monoclonal Antibodies to Study the Structural 
Basis of the Function of Nicotinic Acetylcholine Recep- 
tors on Electric Organ and Muscle and to Determine the 
Structure of Nicotinic Acetylcholine Receptors on Neu- 


rons. 
AD-A213 241/3/GAR 006,247 


NIGHT MYOPIA 
Scheiner-Principle Pocket Optometer for Self-Evaluation 
and Biofeedback Accommodation Training. 
AD-A213 171/2/GAR 
NIGHT VISION 
Scheiner-Principle Pocket Optometer for Self-Evaluation 
and Biofeedback Accommodation Training. 
AD-A213 171/2/GAR 005,335 
NIOBIUM 
Reaction of Carbon Dioxide with Gaseous Niobium and 
Niobium Oxide Clusters. 
AD-A213 012/8/GAR 005,452 
NIOBIUM ALLOYS 
Creep Behavior of ae Fiber Reinforced Niobium 
Metal Matrix Composites 
N89-29522/4/GAR 
NIOBIUM OXIDES 
Reaction of Carbon Dioxide with Gaseous Niobium and 
Niobium Oxide Clusters. 
AD-A213 012/8/GAR 
NITRIC OXIDE 
poy ooo of Nitric Oxide in the Stratosphere at 44 


N in Autum 
Ne9-29866/! 5/ GAR 005,274 


Photoacoustic Measurement of Differential Broadening of 
the Lambda Doublets in NO(X (2)Pi 1/2, v= 2-0) » o 


006,224 


005,335 


006,146 


005,452 


PB90-117656 


NITRIDES 
Dissociation Lifetimes and Level Mixing in Overtone-Ex- 
cited HN3 (X tilde (sup 1) A’). 
PB90-117425 005,443 


NITRO COMPOUNDS 
Free-expansion experiments and modeling in detonation: 
Chemistry and hydrodynamics on a laboratory scale. 
DE89007748/GAR 006,641 
NITRO RADICALS 


Pentafluorothio a Explosives. 
PATENT-4 849 540 


NITROGEN 
Propagation of Sound in Vibrationally Excited Nitrogen 
and Hydrogen Gas Mixtures. 
AD-A213 002/9/GAR 005,450 


CANOES II; Dynamics of Atmospheric Infrared Thermo- 
chemical Excitation. Volume 1. 
AD-A213 341/1/GAR 005, 165 


CANOES Ii; Dynamics of Atmospheric Infrared Thermo- 
chemical Excitation. Volume 2. 
AD-A213 342/9/GAR 005, 166 


CANOES Ili; Dynamics of Atmospheric Infrared Thermo- 
chemical Excitation. Volume 3. 
AD-A213 343/7/GAR 005, 167 


CANOES II; Dynamics of Atmospheric Infrared Thermo- 
chemical Excitation. Volume 4. 
AD-A213 344/5/GAR 005, 168 


» 


006,646 


NONLINEAR SYSTEMS 


and upgrading of coal liquids derived 

from mild ae min om 

DE89012341/GAR 005,789 

Parameterization and Assessment of Processes Affecting 

| ater Transport of Airborne Pollutants over the 

N89-29846/7/GAR 005,842 
NITROGEN COMPOUNDS 

Nuclear Magnetic Resonance Signatures of Nitrogen- 

Pree, Bor ge 

AD-A213 375/9/GAR 005,476 
NITROGEN DIOXIDE 


Air cleaner Efficiencies for Removal of Nitrogen Dioxide 
and Volatile Compounds. 
DE89015384/ 005,839 


NITROGEN OXIDE (N20) 


Heterodyne 
PB90-117797 
NITROGEN OXIDE (NO) 
Photoacoustic Measurement of Differential Broadening of 
the Lambda Doublets in NO(X (2)Pi 1/2, v= ae 
PBS90-117656 


NITROGEN OXIDES 


Overview of MAP/GLOBUS NO(X). 
N89-29865/7/GAR 


om homed Rapenh to 
PB90-120155/GAR 


NITROPYRENES 
Facile Synthesis of 1-Nitropyrene-d9 of High Isotopic 
pa0d:123753 005,435 
NITROSO COMPOUNDS 
Walk-Through Survey Report of the National Tanning and 
peng Corporation, Peabody, Massachusetts, Septem- 


ber 7, 1979. 
PB90-115049/GAR 


NITROX DIVING 


Workshop on Enriched Air Nitrox Diving. 
PB90-122680/GAR 


NMR SPECTRA 

Applications of NMR spectroscopy to the Study of Zeolite 

DE89015226/GAR 005,520 
NOCTILUCENT CLOUDS 

Remote Sensing of the Atmospheric Aerosols and Nocti- 

lucent Clouds from ‘ 

N89-29876/4/GAR 005,276 
NOISE POLLUTION 

Social | ations of a Wind Driven Generator Located 


inaRi 
005,822 


on N2O Near 1635 cm(-1). 
005,495 


005,273 

tabilized Thermal Burn- 
31, 1989. 

005,858 


006,291 


006,312 


DE89914428/GAR 
NOISE REDUCTION 

Removal of Noise from Noise-Degraded Speech Signals. 
pow br} cease caper 
AD-A212 876/7/GAR BFF 
Test Procedures for the Evaluation of Helmet and Head- 
set Mounted Active Noise Reduction Systems. 

AD-A212 991/4/GAR 005,351 


Sound Insulation Indices: A Proposal for Revision of ISO 


717. 

PB90-124025/GAR 005,369 
NONANE 

Pyrazole Derivatives of 9-Borabicyclo(3.3.1)Nonane. 

AD-A213 273/6/GAR 005, 
NONDESTRUCTIVE ANALYSIS 

Remote-controlled NDA (nondestructive assay) systems 

for process areas in a MOX (mixed oxide) facility. 

DE89015274/GAR 006,561 
NONDESTRUCTIVE TESTING 

Localization of Ultrasound in Thick Composites. 


AD-A212 994/8/GAR 006,135 


Scattering by Multiple Crack Configurations. 

AD-A213 039/S/GAR 

International Symposium on Acoustic 
ite Materials oe (Aco). 

France on July 17-21, 

AD-A213 234/8 006,139 


- aay mcary me Inspection) Oriented Corrosion Con- 


whey Thee Aircraft. Phase 1. concen Methods. 
AD-ADI3 /4/GAR 


006, 154 
NONLINEAR DIFFERENTIAL EQUATIONS 
a Test for Nonlinear Ordinary and Partial Differen- 


tial Equations. 
AD-A212 894/0/GAR 


006,715 


ae i 
Heid in Paris, 


Unbiasedness of the Papadakis Estimator and Other 
Nonlinear Estimators of Treatment Contrasts in Field-Plot 


Experiments. 
AD-A213 076/3/GAR 006,206 
Parallel Linear Equation Solvers for Finite Element Com- 


putations. 
N89-29780/8/GAR 005,663 
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NONLINEARITY 
Algorithms and Software for Nonlinear Structural Dynam- 


ics. 

N89-29807/9/GAR 006,752 

Multi-Grid for Structures Analysis. 

N89-29810/3/GAR 
NONNEWTONIAN FLUIDS 

ee Sees Aptana Guasing Sey Hew et 

Non-Newtonian Fluids. 

AD-A212 892/4/GAR 006,661 

Analysis of New Phenomena in Shear Flow of Non-New- 


tonian Fluids. 
AD-A212 893/2/GAR 006,662 
ag ny mo COATINGS 
Exact Non-R Boundary Conditions. 
AD-A213 226/4/GA\ 


NONRESONANT ELECTROMAGNETIC FIELDS 
Theoretical Study of the Townes-Merritt Effect in Level 


AD-A213 165/4/GAR 005,464 


NORTH ATLANTIC OCEAN 
tap se hie sy “Alaa Final Report, At- 
Outer Continental Shelf. 008,038 


890-120320/GAR 

Stock Assessment Information for Pollock, ‘Pollachius 
virens’ ot _ecceeiemamaa Georges Bank, and Gulf 
of Maine R 
PB90-120676/GAR 


006,754 


006,705 


005,108 


Species Profiles: Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (Mid-At- 


lantic): Weakfish. 
PB90-122714/GAR 


006,040 


Species Profiles: Life Histories and Environmental Re- 

quirements of Coastal Fishes and Invertebrates (North 

Atlantic): Rainbow Smelt. 

PB90-122722/GAR 006,599 

Species Profiles: Life Histories and Environmental Re- 

quirements of Coastal Fishes and Invertebrates (Mid-At- 

lantic): Atlantic Menhaden. 

PB90-122748/GAR 006,601 

NORTH SEA 

nr ag ete on Hydraulic and Geotechnical Engi- 
ing: Numerican Model een ge 4 (WAVE Height, 

WaATerdepth and Current Hindcasting): A Third Genera- 

tion — for Hindcasting of Wind Waves on Tides in 


Shelf 
PB90-122862/GAR 006,607 


mor HEMISPHERE 
Why Do Wave Number One and the Ozone 
Transport Vary Annually in the Northern Hemisphere and 
Semiannually in the Southern Hemisphere. 
N89-29874/9/GAR 005,212 
NOZZLE FLOW 
Turbulent Swirling Jets with Excitation. 
N89-29329/4/GAR 005,067 
ign and Navier-Stokes Analysis of Hypersonic Wind 
Tunnel Nozzies. 
N89-29353/4/GAR 005,090 
Computerized Thermography to Measure Heat Transfer 
from a Plate to Circular Air Jets. 
N89-29720/4/GAR 
NOZZLE GAS FLOW 
Gas Flows in Rocket Motors. Volume 1. 
AD-A213 348/6/GAR 005,584 


Gas Flows in Rocket Motors. Volume 2. Appendix C. 
Time Iterative Solution of Viscous Supersonic Flow. 
AD-A213 349/4/GAR 3 


Gas Flows in — Motors. Volume 3. Appendix D. 
istings. 


Computer Code 
AD-A213 350/2/GAR 005,586 
NOZZLE GEOMETRY 
Design and Navier-Stokes Analysis of Hypersonic Wind 
Tunnel Nozzies. 
005,090 


006,674 


N89-29353/4/GAR 


NOZZLES 
Evaluating Commercial Nozzles for Use on Board Mer- 


chant Vessels. 
AD-A213 115/9/GAR 006,612 


AF-36M Airflow Rig. Nozzle Airflow Measurements. 
AD-A213 339/5/GAR 005,572 


NSLS 
Phase 2 safety analysis report: National Synchrotron 
So Source. 
DE89015179/GAR 006,768 
NUCLEAR ENGINEERING 
— Nuclear Reactor Plant Simulation and Con- 
AD-A213 333/8/GAR 006,573 


Standard Review Plan for the Review of Safety Analysis 
Reports for Nuclear Power Plants, LWR Edition. Revision 
3 to SRP Section 2.4.3, ‘Probable Maximum Flood (PMF) 
on Streams and Rivers.’. 
PB90-115585/GAR 


NUCLEAR EXPLOSION TESTING 
—— of a Descending ee Slab on Yield Esti- 
ites of Underground Nuclear Tests. 
AD-A213 305/6/GAR 005,704 


NUCLEAR FACILITIES 
Results of the Radiological Survey at 
Avenue, Lodi, New Jersey (LJ064). 


KW-60 VOL. 90, No. 3 


006,555 


99 Garibaldi 


KEYWORD INDEX 


DE89016038/GAR 005,994 
Results of the soi Survey at 80 Industrial Road, 


Lodi, New 

DE89016235/ A 005,997 
NUCLEAR FUSION 

Fusion ion Study. 

AD-Adt2 So5/1/GAR 
NUCLEAR INDUSTRY 

ate neophyte’s introduction to QA (Quality Assur- 

ance). 

DE89013553/GAR 006,537 
NUCLEAR MAGNETIC RESONANCE 

ae of Pyrrole in Room-Temperature Chioroalumin- 


ate Melts. 
AD-A212 959/1/GAR 005,446 


Characterization by NMR and Fluorescence Spectrosco- 
py of Differences in the Conformation of Non-Aged and 
Aged Organophosphoryl Conjugates of AChE (Acetyicho- 


linesterase) 
005,420 


005,583 


erase). 
AD-A213 121/7/GAR 
Nuclear Magnetic Resonance Signatures of Nitrogen- 


Containing Compounds. 
AD-A21 3 975/9/GAR 005,476 


NUCLEAR MATERIALS DIVERSION 
Structured approach to SNM (Special Nuclear Material) 
anomalies resolution. 
DE89016516/GAR 006,576 


Comprehensive method for evaluating safeguards against 
the insider threat. The insider Evaluation module of 
ASSESS (Analytic System and Software for Evaluating 
Saf is and Security). 

DE89016519/GAR 006,577 


NUCLEAR POWER PLANTS 
Multi-Modular Nuclear Reactor Plant Simulation and Con- 


trol. 
AD-A213 333/8/GAR 006,573 
US DOE pom gga of Energy) emergency diesel per- 


formance predictio: 
DE8901 0230/GAR- 006,566 


Critical look at nuclear qualified electrical cable insulation 
ignition and damage thresholds. 
E8901 1534/GA 006,568 


Technical evaluation of in-containment cables for the US 
nuclear plant life extension. 
DE89011539/GAR 006,569 


Monitoring cables for local degradation. 
DE89013582/GAR 006,570 


Nuclear reactors built, being built, or planned, 1988. Revi- 


sion 52. 
DE89014401/GAR 006,538 


Hazard rate for a two-channel protective system subject 
to a high demand rate. 
DE89016123/GAR 006,539 


Multi-dimensional process hypercube for signal validation. 
DE89016239/GAR 006,541 


Title List of Documents Made Publicly Available, July 1- 


31, 1989. 
NUREG-0540-V11-N7/GAR 006,553 


Technical Resolution of Generic Safety Issue A-29: Nu- 
clear Power Plant Design for Reduction of Vulnerability to 
Industrial Sabota: 

006,435 


NUREG-1267/GAR 
Earthquake Engineering: Soil Structure Interactions in Nu- 
clear Reactor ic Design. January 1984-September 
1989 (Citations from the Energy Data Base). 

005,399 


PB90-851643/GAR 


NUCLEAR PROPULSION 
Fusion Propulsion S' 
AD-A212 935/1/GAR 
NUCLEAR REACTOR MATERIALS 
Characteristics of the [AEA Correlation Monitor Material 


for Surveillance Programmes. 
PB90-122417/GAR 006,572 


NUCLEAR REACTOR SAFETY 
———— Results Pertaining to the Performance of 
Thermal | 
NUREG/ R-5079/GAR 006,543 


Closeout of IE — 86-02: Static ‘O’ Ring Differential 
Pressure Switch 
NUREG/CR-5294/GAR 006,544 


Human Factors ty need Research Program Plan. 
Fiscal Year 1989 to | Year 1992. 
NUREG-1384-V1/GAR 006,511 


Standard Review Plan for the Review of Safety Analysis 
Reports for Nuclear Power Plants, LWR Edition. Revision 
3 to SRP Section 2.4.3, ‘Probable Maximum Flood (PMF) 
on Streams and Rivers.’. 

PB90-115585/GAR 006,555 


Standard Review Plan for the Review of Safety Analysis 
Reports for Nuclear Power Plants, LWR (Light Water Re- 
actor) Edition. Section 2.5.2, Rev. 2, ‘Vibratory Ground 


Motion’. 
PB90-116815/GAR 006,556 


Standard Review Plan for the Review of Safety Analysis 

Reports for Nuclear Power Plants, LWR (Light Water Re- 

actor) Edition. Revision 2 to SRP Section 3.7.1, ‘Seismic 
arameters’. 


in Paramet 
PB90-116823/GAR 006,557 


005,583 


Standard Review Plan for the Review of Safety A 
Reports for Nuclear Power Plants, LWR . ‘ed 
—* yu Revision 2 to SRP Section 3.7.2 

is’. 
90.1 16801/GAR 006,558 
Standard Review Plan for the Review of Safety i 
Reports for Nuclear Power Plants, LWR Edition: Section 
3.7.3, Revision No. 2. 
PB90-116856/GAR 


NUCLEAR REACTOR SITES 
Standard Review Plan for the Review of Safety Analysis 
Reports for Nuclear Power Plants, LWR Edition. Revision 
3 to SRP Section 2.4.3, ‘Probable Maximum Flood (PMF) 
on Streams and Rivers.’. 
PB90-115585/GAR 006,555 


NUCLEAR REACTORS 
Ei uake Engineering: Soil Structure Interactions in Nu- 
clear Reactor Golemic Design. January 1984-September 
1989 (Citations from the Energy Data Base). 
PB90-851643/GAR 

NUCLEAR WARFARE 
Modeling the Acquisition and Engagement of Relocatable 


Nuclear Targets. 
AD-A212 881/7/GAR 006,430 


Picking Up the Shield: Incorporating Defense into Strate- 
ic Nuclear Doctrine. 
D-A213 296/7/GAR 006,432 


Smoke Produced by Nonurban Target-Area Fires Follow- 
ing a Nuclear Exchange. 
006,433 


006,559 


005,399 


' 
AD-A213 304/9/GAR 


NUCLEAR WEAPONS 
Impact of New Technology Weapons on SAC (Strategic 
Air Command) Conventional Air Operations. 
AD-A213 187/8/GAR 006,431 


DOE (Department of Energy) nuclear weapon RD and T 
(research, development, and testing): Objectives, roles, 
and responsibilities. 
DE89014019/GAR 006,434 
NUCLEAR WINTER 
Smoke Produced by Nonurban Target-Area Fires Follow- 
ing a Nuclear Exchange. 
A213 304/9/GAR 006,433 
NUCLEIC ACID HYBRIDIZATION 
Application des Techniques de la Biologie Moleculaire a 
llsolement des Recepteurs Dopaminergiques D2 et a 
Etude des Mecanismes d’Adaptation Neuronaux Conse- 
cutifs a la Denervation Dopaminergique (Application of 
the Techniques of Molecular Biology to the Isolation of 
Dopaminic D2 Receptors and to the Study of the Mecha- 
nisms of Neuronal Adaptation Consequent to Dopaminer- 
ic Denervation). 
B90-113366/GAR 006,251 
NUMBER THEORY 
Infinite Frequency Structure and a Certain Matrix Laurent 


Expansion. 

N89-30011/5/GAR 006,201 
NUMERICAL ANALYSIS 

Numerical Investigation of an Internal Layer in Turbulent 

Flow over a Curved Hill. 

N89-29725/3/GAR 005,074 

Time Domain Numerical Calculations of Unsteady Vorti- 

cal Flows About a Flat Plate Airfoil. 

N89-29726/1/GAR 005,075 
NUTRIENTS 

Water Quality Survey of Nutrient Loadings to Center Hill 

Lake from the Caney Fork River Basin. 

AD-A212 859/3/GAR 006,468 

USDA (United States Department of Agriculture) Dietary 

Analysis ae © (for Microcomputers). 

PB90-500026/ 005,110 

USDA (United States Department of Agriculture) Nutrient 

Data Base for Standard Reference, Release 8. 

PB90-500455/GAR 005,111 

USDA (United States Department of Agriculture) Nutrient 

Data Base for Standard Reference, Abbreviated Version, 


Release 8. 
PB90-500463/ GAR 005,112 


USDA (United States Department of Agriculture) Nutrient 
Data Base for Standard Reference, Release 7, Supple- 


ment. 

PB90-500471/GAR 005,113 
NYLON 12 

Characterization of Nylon 12 (Polymer) by Various Tech- 


niques. 
PB90-123027/GAR 005,522 


O-RING SEALS 


Closeout of IE Bulletin 86-02: Static ‘O’ Ring Differential 
Pressure Switches. 
NUREG/CR-5294/GAR 006,544 


O-Ring Gasket Test Fixture. 

PAT-APPL-7-361 479/GAR 
OBJECT-ORIENTED PROGRAMMING 

SIMOGEN - An Object-Oriented Language for Simulation. 

AD-A213 129/0/GAR 005,649 
OBSCURATION 


Proceedings of the Scientific Conference on Obscuration 
and Aerosol Research. Held in Aberdeen Proving 
Ground, Maryland on June 21-24, 1988. 


006,089 





AD-A213 370/0/GAR 


OCCUPATIONAL DISEASES 
idity and Mortality in U.S. Navy Personnel from Ex- 
posures to Hazardous Materials, 1974-85. 
AD-A213 067/2/GAR 006,231 


Baseline Study of Occupational Iliness and Injury Case 
Mana: it in a Federal Maritime Work Force. pon 


006,637 


AD-A213 070/6/GAR 


OCCUPATIONAL EXPOSURE 
Practical method of performi 
occupational and environment 
DE89008795/GAR 

OCCUPATIONAL SAFETY AND HEALTH 
Environmental Impact Statement, Establishment of the 
Gandy Range Extension and Adjacent Restricted Air- 
space as an Area for Supersonic Flight Training, Hill 


AFB 
005,986 


cost-benefit analysis of 
protective measures. 
006,298 


, Utah. 
AD-A213 098/7/GAR 


Environmental — for EG and G Idaho Facilities 
at the Idaho National Engineering Laboratory. Annual 


pe ont 1988. 
DE89015210/GAR 005,881 


Walk-Through Survey Report of the National Tanning and 
—s — Peabody, Massachusetts, Septem- 


ber 7, 1979. 

PBOO-1 15049/GAR 006,291 
Tolerance of Subjective Discomfort Induced by Pressure 
Applied to the Forearm. 

PB90-115114/GAR 005,346 


Occupational and Environmental Exposures to Radon: A 


erspective for tors. 
PB90-116138/GAR™ 005,889 
Chemical Releases and Worker Exposures 


Assessi 
from a Filter Press. 

PB90-119587/GAR 006,294 
Hazard Evaluation and Technical Assistance Report 
HETA 83-422-L1965, Department of Energy, Martin Mari- 
etta Energy Systems, Inc. Health Evaluation of Y-12 
Workers Formerly to Mercury. 
PB90-119918/GAR 006,295 


OCEAN BOTTOM 
Regional Phases: Oceanic and Continental Propagation. 
AD-A213 306/4/GAR 006,618 


OCEAN BOTTOM SOILS 
Biological Pumping Upwards of the Coarse Fraction of 
Deep-Sea Sediments. 
AD-A213 099/5/GAR 006,581 


Irregular Trends of Physical Pr in H neous 
Clay-Rich Sediments of DSDP ean 87 Hole 584, Mids- 
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Characterization of Nylon 12 (Polymer) by Various Tech- 
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Adhesion of Vapor Phase a; Ultra-Thin Polyimide 
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Chemistry of Adhesion at the Polyimide-Metal Interface. 
AD-A213 353/6/GAR 005,516 
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—. Spectroscopic 
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oy 7 ee aaaaaaaaas Films. 
AD-A213 352/8/GAI 005,515 
Chemistry of Adhesion at the Polyimide-Metal Interface. 
AD-A213 353/6/GAR 005,516 


Adhesion of Vapor pa i ame Ultra-Thin Polyimide 
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POLYMERIZATION 
Model Filled Polymers |. Synthesis of Crosslinked Mono- 
disperse Polystyrene Beads. 
AD-A213 228/0/GAR 005,514 
Polymerization of a Quinone-Crosslinked Marine Bioadhe- 
sive. 
AD-A213 291/8/GAR 006,215 


Method for Stabilization of Pan-Based Carbon Fibers. 
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Center for Advanced Electrical and Structural Polymers. 
AD-A212 853/6/GAR 005,513 


Optical Nutation in Polymers Irradiated by Ultrashort 
Laser Pulses. 

AD-A212 927/8/GAR 005,445 
Mechanical properties, solubilities, and processabilities in 
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Model Filled Polymers |. Synthesis of Crosslinked Mono- 

disperse Polystyrene Beads. 
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covers for a filter pack. Final report. 
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Continuous Environmental Monitoring System for Aqua- 
culture. 
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Mitochondrial Restriction Enzyme Screening Phylo- 
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Risk of Unsaturated/Saturated Transport and Transfor- 
Chemical —— (RUSTIC). Volume 1. 


Theory 
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Risk of Unsaturated/Saturated Transport and Transfor- 
mation of Chemical Concentrations (RUSTIC). Volume 2. 
User’s Guide. 
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tion of Heat Transfer in Zirconium Potassium 
Perchirene at Low Temperature: A Study of the Failure 
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POTASSIUM FLUORIDES 
Investigation of the Phase Stabilizing Effect of Potassium 
Fluoride on Ammonium Nitrate. 
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Quenching of Helium (2 3S): Potential Energy Curves for, 
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POWDER METALLURGY 
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POWDER METALS 
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Alloys. 
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POWER SPECTRA 


006,173 


Regional Phases: Oceanic and Continental Propagation. 

AD-A213 306/4/GAR 006,618 
POWER SUPPLY CIRCUITS 

Uplink Power Control of Earth Stations as a Fade Coun- 

termeasure of a 20/30 GHz Satellite Communications Ex- 
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PRALIDOXIME CHLORIDE 
Pralidoxime Chloride Stability-indicating Assay and Analy- 


sis of Solution Samples Stored at Room Temperature for 
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PRASEODYMIUM BARIUM CUPRATES 
Magnetic Order of Pr in PrBa2Cu307. 
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netic Order of Pr in PrBa2Cu307. 
PB90-123803 

PRECAST CONCRETE 
Work Zone Traffic Management Synthesis: Tiedown 
Methods for Precast Concrete Safety Barriers. 
PB90-124132/GAR 006,955 

PRECIPITATION (CHEMISTRY) 

Calcium Hydroxyapatite Precipitated from an Aqueous 

Solution: An International Multimethod Analysis. 
PB90-123399 005,426 

PREDICATE/TRANSITION NETS 
Modelling Message Protocols for the Byzantine Generals 
Problem with PrT-Nets. 
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PREDICTION ANALYSIS TECHNIQUES 
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AD-A213 330/4/GAR 005,567 
PRESSURE 
SYNOP Pilot Experiment: inverted Echo Sounder Data 
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Tolerance of Subjective Discomfort Induced by Pressure 

Applied to the Forearm. 
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PRESSURE CONTROL 

Experimental Fire Tower Studies of Elevator Pressuriza- 

tion Systems for Smoke Control. 
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PRESSURE MEASUREMENT 
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PRESSURE PULSES 
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PRESSURE VESSELS 
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PRESTRESSED CONCRETE 

Salt Penetration and Corrosion in Prestressed Concrete 
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PREVENTIVE MAINTENANCE 

Crack and Seat Method of Pavement Rehabilitation. 
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PREVENTIVE MEDICINE 

Self-Selection in Responding to a Health Risk Appraisal: 

Are We Preaching to the Choir. 
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PRICE INDEX 
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PRICES 
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PRIMARY HEALTH CARE 
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Composite Rate. 

PB90-120460/GAR 006,240 
PRINTED CIRCUITS 

New Testing Equipment for SMT (Surface Mounted Tech- 

nology) PC (Printed Circuit) Boards. 
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Examination of Fused Tin-Lead Plated Printed-Circuit 

Boards Supporting Various Surface Features. 
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PROBES (ELECTROMAGNETIC) 
PVDF Contact Probes. 
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PROBLEM SOLVING 
NTRFACE for MAGIC. 
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—— Directed Negotiation of Resource Realloca- 
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tion System. 
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ERIS (Engineering Resource Information System). 
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PRODUCTION ENGINEERING 

Geometry as a Scientific Base in Manufacturing Technol- 


ies. 
PB90-1 19983/GAR 006,084 


Kit Completion Time in Two-Stage Assembly Systems. 
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PRODUCTIVITY 
Financial Incentives in the Transit Industry. 
PB90-115692/GAR 
PROFILOMETERS 
Evaluation of the PRORUT Equipment to Measure Road 
Profile and Rutting. 
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PROGRAMMING LANGUAGES 
FORCE: A Portable Parallel Programming Language Sup- 
— Computational Structural Mechanics. 
89-29784/0/GAR 005,666 
PROGRAMMING (SCHEDULING) 
RAI DBS (Radiotelevision Italiana-Direct Broadcast Satel- 
lites) Experiment with Olympus. 
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PROJECT PLANNING 
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PROJECTILE LAUNCHERS 
Elastomeric Impulse Energy Storage and Transfer 
System. 
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PROPELLANTS 

Evaluation of Selected Computer Models for Modeling 
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PROPULSION SYSTEM CONFIGURATIONS 

Revolutionary Opportunities for Materials and Structures 

Study, Addendum. 
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Development of Propulsion Systems for ETS-6 (Engineer- 

ing Test Satellite-6). 
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PROPULSION SYSTEMS 

Development of the steel/aluminum composite gate for 

the modified auxiliary closure. 
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PROTECTION 

Review of Laser Filter Materials. 
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PROTECTIVE CLOTHING 

Integrated G-Suit/immersion Suit. 
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PROTECTIVE EQUIPMENT 

Comparison of Protective Breathing Equipment Perform- 

ance at Ground Level and 8,000 Feet Altitude Using Pa- 

rameters Prescribed by Portions of FAA (Federal Aviation 

Administration) Action Notice A-8150.2. 
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Specification of a CSMA/CD (Carrier Sense Multiple 

Access/Collision Detection) Protocol Using Systems of 

Communicating Machines. 

005,692 


006,683 


005,350 


AD-A212 978/1/GAR 


PROTON BEAMS 
Thermal Initiation of Confined Primary Explosives with a 
Proton Beam. 
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PROTON REACTIONS 
pace oo —— production cross sections and neu- 
tron yields from stopping-length targets for 256-MeV pro- 


tons. 
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PROTONS 
Specifics of Motion of ae ee Protons in Terrestrial 
Radiation Belts. Abstract 
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PROTOPLANETS 
Evolution of Dust Condensations in Preplanetary Disk. 


Abstract Only. 
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PROTOTYPES 
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the (Canadian Forces) Medical Services for Periodic 
Hearing Tests. 
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Design and Development of an ae Aid for Tactical 
Plan Generation and Evaluation: The INTACVAL Proto- 
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Factor of Personality with Particular Emphasis on 

Cattell’s 16PF: A Literature Review. 
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Computational and Psychophysical Study of Human 

Vision Using Neural Networks. 

AD-A213 290/0/GAR 005,638 
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PUBLIC HEALTH 
Self-Selection in Responding to a Health Risk Appraisal: 
Are We Preaching to the Choir. 
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Si of Bancroftian Filariasis on the Islands of Batan 
and Rapu Rapu, Philippines. 
AD-A212 946/8/GAR 006,270 


Baseline Study of Occupational Iliness and Injury Case 
pw yo in a Federal Maritime Work Force. 
AD-A213 070/6/GAR 006,289 


Environmental impact Statement, Establishment of the 
Gandy Range Extension and Adjacent Restricted Air- 
space as an Area for Supersonic Flight Training, Hill 
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at the Idaho National Engineering Laboratory. Annual 
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Government Policy and the Effectiveness of User 
Charges in Jamaican Hospitals. 
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Santa Clara, fornia, Region 9. CERCLIS No. 
CAT000625731. 

PB90-118787/GAR 005,939 


Health Assessment for IBM Site, Santa Clara County, 
San Jose, California, Region 9. CERCLIS No. 990843989. 
PB90-118795/GAR 005,940 


Health Assessment for Hewlett-Packard, Palo Alto, Palo 
Santa Clara County, California, Region 9. CERCLIS 


005,941 
Health A : Prioriti 
a (NPL) Site, Fresno, California, Region 9. CERCLIS 
. CAD000629998. 
PB90-118811/GAR 005,942 


Health ———— for Firestone National Priorities List 
(NPL) Site, Salinas, Monterey County, California, Region 
9. CERCLIS No. CAD990793887. 

PB90-118829/GAR 005,943 


Health Assessment for San Jose —— “ of Fairchild 
Semiconductor Corporation NPL Site, San 
Jose, California, Region 9. CERCLIS No. CabosToi2aee. 
PB90-118837/GAR 005,944 


Proposed National i 
tion National Priorities List ‘om Raytheon 
List Site, Mountain 


tional Priorities View, 
R 9. CERCLIS No. CAD095989778. 
PB90-118845/GAR 005,945 
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Health Assessment for Del Norte County Pesticide Stor- 
age Area, Cresent City, Del Norte County, California, 
Ri 9. CERCLIS No. CAD000626176. 
PBe0-116852/GAR 005,946 
Ukiah, 


Health Assessment for Coast Wood Preservi 
Mendocino County, California, Region 9. CER' LIS No. 
CAD063015887. 

PB90-118860/GAR 005,947 
Health Assessment for Celtor Chemical Works, Hoopa 
pong | Indian Reservation, California, Region 9. CERCLIS 


No. 
PB90-118878/GAR 005,948 


Health Assessment for Atlas and Anny | Asbestos 
Mines, Fresno County, California, Region 9. CERCLIS 
Nos. GAD980496863 and CAD980817217. 

PB90-118894/GAR 005,949 


Health Assessment for North Indian Bend Wash, Scotts- 
dale, Maricopa County, Arizona, Region 9. CERCLIS No. 
AZD980695969. 


PB90-118969/GAR 005,950 


Assessment for Apache Powder, St. David, Arizo- 
na, Region 9. CERCLIS No. AZD008399263. 
PB90-118977/GAR 005,951 


Health Assessment for 19th Avenue Landfill National Pri- 
orities List (NPL) Site, Phoenix, Maricopa County, Arizo- 

na, Region 9. CERCLIS No. AZD980496780. 
PB90-1 18985/GAR 005,952 
tion (Drexler En- 


Health Assessment for Arrcom Corporai 
), Rathdrum, Idaho, Region 10. CERCLIS No. 


I 1. 
PB90-119264/GAR 005,953 


Health Assessment for Bunker Hill Site, Kellog, Shosho- 
ne County, Idaho, Region 10. CER LIS No. 


1DD048340921. 
PB90-119272/GAR 005,954 


Health Assessment for McCarty’s/Pacific Hide and Fur 
National Priorities List (NPL) Site, Pocatello, Idaho, 
Region 10. CERCLIS No. IDD098812878. 

PB90-119280/GAR 005,955 


Health Assessment for Union Pacific Railroad Yard-Poca- 
—— Pit, Pocatello, Idaho, Region 10. CERCLIS 

No. IDD055030852. 
PB90-119298/GAR 005,956 
=o Portland, 


Oregon, Hegion 10. CERICLIS No. ORDO 
lo. 

PB90-119306/GAR 008, 957 

Health Assessment for NL/Gould NPL (National Priorities 

List) Site, a Oregon, Region 10. CERCLIS No. 


ORDO9500: 
PB90-119314/ 14/GAR 005,958 


Health Assessment for Martin Marietta Reduction Facility, 
The Dalles, Oregon, Region 10. CERCLIS No. 
ORD052221025. 

PB90-119322/GAR 005,959 


Aibany, "Oregon, Hegon "10. CERGLIS NO 
y, 1. egion 0. 
ORDO5095: 5ss8 
PB90-119330/GAR 005,960 


Oregon, Region 10. CERCLIS No. OR6214820917. 
legion 0. 1 
PB90-119348/GAR 005,961 


Health Assessment for American Lake Gardens, Tacoma, 
Pierce ened a Region 10. CERCLIS No. 


WAI 
PB90-119355/' 55/GAR 005,962 


Health Assessment for Colbert Landfill NPL (National Pri- 
orities List) Site, Spokane, Washington, Region 10. CER- 
CLIS No. WADSe0S 4647" 

PB90-119363/GAR 005,963 


Health Assessment for Nearshore/Tideflats, Tacoma, 
Washington, Region 10. CERCLIS No. WAD980726368. 
PB90-119371/GAR 005,964 


—_ Assessment for FMC Pesticide Pit, Yakima, Wash- 


, Region 10. CERCLIS No. WAD009039785. 
PI 90-119389/GAR 005,965 


Health Assessment for Frontier Hard Chrome Site, Van- 
Region 10. CERCLIS No. 


PB90-119397/GAR 005,966 


Health Assessment for Ft. Lewis Landfill No. 5, Ft. Lewis, 
Washington, Region 10. CERCLIS No. WA9214053465. 
PB90-119405/GAR 005,967 
fill, "haneen oon wash Row nn. 
inty, ington, n 

CERCLIS No. WAD980514608 ” _ 
PB90-119413/GAR 005,968 
Health Assessment for Harbor Island Lead, Seattle, King 
County, Washington, Region 10. CERCLIS No. 
WAD980722839. 
PB90-119421/GAR 005,969 
Fed Assessment for Hidden Valley Landfill (Thun 

ield), Puyallup, Washington, Region 10. CERCLIS No. 
WADBE0ST 1890. 
PB90-119439/GAR 005,970 
Health Assessment for Kaiser ee and yee 
Corporation, Mead, Spokane ion, Region 
10. CERCLIS No. WAD000065508 ‘- - 


PB90-119447/GAR 005,971 


T Pierce i Washi Rogan 10. CER- 
acoma, ion, " 
CLIS No. WA8570024200. “oe 
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PB90-119454/GAR 


Health Assessment for Mica Landfill, Spokane, 

County, Washington, Region 10. CERCLIS No. 
WAD98051 1661. 
005,973 


PB90-119462/GAR 
Health Assessment for Midway Landfill, Seattle, Washing- 
ton, Region 10. CERCLIS No. \wAD9806389 10. pas 


PB90-119470/GAR 
Health Assessment for NAS-' Island (Seaplane 
lashington, Region 


Island Gouri 
005, 875 


005,972 


Base), Oak Harbor, 
10. CERCLIS No. Wi No. WA6170090058. 
PB90-119488/GAR 


» Region 
WA1170023419. 
pn 1 ames GAR 005,976 


eer a IA 
10. 
Paso /GAR 005,977 


lealth Assessment for Northwest Transformer 
Yard National Priorities List (NPL) Site, Whatcom County, 
——. Region 10. CERCLIS No. WAD027315621. 
PB90-1 9512/GAR 005,978 


Health Assessment for Old Inland Pit (Spokane Steel 
Foundry), Spokane, Washington, Region 10. CERCLIS 
No. WAD980982557. 
PB90-119520/GAR 005,979 
— Assessment for Queen City Farms, Maple Valley, 
wn Region 10. CERCLIS No. *WAD980511745. 
Poo. 9538/GAR 005,980 
Health Assessment for Silver Mountain Mine, Loomis, 
oma County, Washington, Region 10. CERCLIS No. 
WAI 7; 


22789. 
PB90-119546/GAR 005,981 


Health Assessment for Toftdahi Drums, Brush Prairie, 
Washington, Region 10. CERCLIS No. WAD980723506. 
PB90-119553/GAR ie 


Health Assessment for Wien 0. “CER Harbor, 
Island, Washington, 0. CEAICLIS 
WA009248295. 
PB90-119561/GAR 005,983 
Health Assessment for Yakima Agricultural Research 
Lab, Yakima, Washington, Region 10. CERCLIS No. 
WAD120513957. 
PB90-119579/GAR 005,984 
PUBLIC OPINION 
Environmental Impact Statement, Establishment of the 
Gandy Range Extension and Adjacent Restricted Air- 
y peg an Area for Supersonic Flight Training, Hill 
AD ADI 098/7/GAR 005,986 
Building Support for Increasing User Fees. 
PB90-114448/GAR oe 
PUBLIC RELATIONS 
Building Support for Increasing User Fees. 
PB90-114448/GAR 006,963 


joo yg Trade Commission, Public Information and Edu- 


PEO. 22698/GAR 005,404 
PUERTO RICO 
peng “poe Study of Water Related Topics in Puerto 
ico Dail a. 
PB90-119629/GA\ 006,964 
Annual Electric Generator Report (Form EIA-860) 1900- 
1988 (ASCIl). 
PB90-500513/GAR 005,780 


Annual Electric Generator Report (Form ElA-860) 1900- 
1988 (EBCDIC). 
005,781 


006,963 


PB90-500521/GAR 


PUGET SOUND 
i Site Selection Technical Appendix. Phase 2. 


(North and South _ 
AD-A213 371/8/GAI 005,999 


PUGET SOUND DREDGED DISPOSAL ANALYSIS 
Di Site Selection Technical Appendix. Phase 2. 


(North and South es 
AD-A213 371/8/GA 005,999 


Management Plan Report. Unconfined Open-Water Dis- 
posal of Dredged Material. Phase 2. (North and South 
Puget Sound). 

AD-A213 372/6/GAR 006,000 
Puget Sound Dredged Disposal Analysis (PSDDA). Final 
Environmental Impact Statement =. Open-Water 
a for — Material, Phase 2. (North and 

Sound 
AD ADIs 397/3/GAR 005,985 
PULP MILLS 


Fuelwood 1 ee of Midsouth Pulpmills, 1987. 
PBOO 1 2a37a/ GA 006,192 


PULSE COMMUNICATION 
Overview of CODE. 
N89-29605/7/GAR 


High Performance Satellite Data Modem Using Real-Time 


005,597 


Digital Signal Pri 
N89-29612/3/GAR 


Getti 
N89- 


PULSES 
Identification of Impulsive Interference Channels. 


006,862 


Short Interrupt Disable Times by impulses. 
94/1/GAR 005,626 


AD-A213 154/8/GAR 


PUMPING (ELECTRONICS) 


Current Injection Pumping of Organic Light Emitters. 
AD-A213 128/2/GAR Ud 005,723 


sa STATIONS 
AD AZ M9 209/0/GAR 


ae 
ing: A Handbook. 
PBOO-11 /GAR 005,827 


pee ym mae of Implantable Cardiac Biventricular Assist 

PB90-123977/GAR : 005,349 
PWR TYPE REACTORS 

Equipment qualification risk scoping analyses. Results 

and conclusions. 

DE89011537/GAR 006,536 

lodine Speciation and Partitioning in PWR Steam Genera- 

tor Accidents. Final R 

NUREG/CR-5365/GAI 006,529 
PYRAZOLES 


005,628 


005,533 


Agranulocytosis Associated with ‘Mexican Aspirin’ (Dipyr- 
few 3 ome ag for an Sr og re ‘Mechanism Affecting 
jultipote: lematopoietic Progenitors. 

AD-A212 Sereraen 006,314 

Fw Derivatives of 9-Borabicyclo(3.3.1)Nonane. 

AD-A213 273/6/GAR 005,430 
PYRIDINES 

— and Electrochemistry - 2,2’-Bipyridyl Complex- 

es of Dioxorhenium(V). Revision 

AD-A213 186/0/GAR 005,468 
PYRIDINIUM CHLORIDE/ (AMINOCARBONYL)-METHYL 

Pralidoxime Chloride Stability-indicating Assay and Analy- 

sis of Solution Samples Stored at Room Temperature for 


Ten Years. 
AD-A213 014/4/GAR 005,419 


PYRIDINIUM CHLORIDE/CARBOXY-METHYL 
Pralidoxime Chloride Stability-Indicating Assay and Analy- 
sis of Solution Samples Stored at Room Temperature for 


Ten Years. 
AD-A213 014/4/GAR 005,419 
PYRIDINIUM CHLORIDE/FORMYL-METHYL 
Pralidoxime Chloride Stability-indicating Assay and Analy- 
sis of Solution Samples Stored at Room Temperature for 
Ten Years. 
AD-A213 014/4/GAR 005,419 


PYRIMIDINONES 
i of Immunomodulators. 
AD-A213 266/0/GAR 


PYRITE 
Electrochemistry of Thiobacillus ferrooxidans reactions 
wah pte. Technical progress report, April 15-August 15, 
DE89015593/GAR 006,265 

PYROTECHNIC DEVICES 
Ht eceryed nen studies using a gun tunnel. 

:89012496/GAR 


006,279 


006,644 


Investigation of Heat Transfer in Zirconium Potassium 

Perchlorate at Low Temperature: A Study of the Failure 

Mechanism of the NASA (National Aeronautics and 

Space Administration) Standard Initiator. 

N89-29570/3/GAR 005,592 
PYROTECHNICS 


Evaluation of Selected Computer Models for Modeling 
technic and liant Devices. 
AD-A213 003/7/GAI 006,631 


Logistics Complete Round Charts: Grenades, Mines, Py- 

rotechnics, Rockets, Rocket Motors, Demolition Material. 

AD-A213 109/2/GAR 006,632 
PYROXENES 

Asteroid 4 Vesta: Photometry in Visual Range and 0.92 


M yr a Band. Abstract Oni 
Nao 2008078 /GAI “ 005,144 


Q SWITCHED LASERS 
Method and Circuit for Shaping Laser Output Pulses. 
PAT-APPL-7-359 459/GAR 006,688 
QUALIFICATIONS 
Preliminary Assessment of Selected Predictors of Special 
Forces Qualification Course Success. 
AD-A213 201/7/GAR 006,415 


QUALITY 
DFSC (Defense Fuel Supply Center) Total Quality Man- 
ment (TQM) Master Plan. 
AD-A212 913/8/GAR 005,000 


QUALITY ASSURANCE 
ppoaceea of Coating Systems on Civil Works Structures: 


Lessons 
AD-A213 SIS/S/GAR 005,543 


Metal Transfer in Gas Metal Arc Welding. 
AD-A213 390/8/GAR 006,177 


a neophyte’s introduction to QA (Quality Assur- 
ance). 

DE89013553/GAR 006,537 
Improved Concrete Quality Control Procedures Including 
Third Point at 

PB90-115627/GAI 005,551 





Direct/Delayed Response Project: Quality Assurance 
Plan for Preparation and Analysis of Soils from the Mid- 


aan Region of the United States. 
116971/GAR 006,031 


Technical Guidance Document: The Fabrication of Poly- 
ethylene FML Fieid Seams. 
PB90-119595/GAR 006,011 


QUALITY CONTROL 


Total Quality Sees: eapnanetee Strategy: Di- 
rectorate of Quality 4 

AD-A212 863/5/GAR 004,977 
Total Quality Management Plan: Technical and Logistics 


AD-A212 864/3/GAR 004,978 
Total bey Management Implementing Plan: Office of 
Small and Disadvantaged Business Utilization. 

AD-A212 865/0/GAR 004,979 


Total Quality Management Plan: Office of Congressional 


A k 
AD-A212 866/8/GAR 004,980 
Total Quality ey ener Directorate of Contract Man- 


AD-Azt A212 S67/6/GAR 004,981 


Total Quality Mana: nt Plan: Office of Public Affairs. 
AD-A212 /4/GAR 004,982 


Total Quality Management Implementation Plan of the 
DLA (Defense Logistics Agency) Office of Comptroller. 
AD-A212 869/2/GAR i, 


pain 4 Quality Management Implementation Plan for Mili- 
tary Personnel Mana: nt. 
AD-A212 870/0/GAI 004,984 


Total Quality Mi ment Implementation Plan: DLA-N. 
AD-A212 871/8/GAR 004,985 


Total o_ | igeeemmeae Implementing Plan: Office of 


Policy and 
AD-A212 BY2/6/GAR 004,986 
DESC (Defense Electronics Supply Center) Total Quality 


prge rye tty Plan 
AD-A212 900/5/GAR 004,987 


DIPEC | nr Industrial Plant Soe Center) Total 
Quality Management Implementation PI 
AD-A212 901/3/GAR 004,988 


a (DLA-O) Total Quality Management 
te 
AD-A212 902/1/GAR 004,989 


Total Quality Mana: nt (TQM) Master Plan: Contract- 
ing Directorate (DLA-P). 
AD-A212 903/9/GAR 004,990 


Total Quali ica Implementation Plan. 
AD-A212 904/7/G R 


DISC (Defense Industrial Supp! Sa TQM (Total 


Quality Management) Operations 
AD-A212 90874/GAR 004,992 


Office of Command Security Total Quality Management 


Plan. 
AD-A212 906/2/GAR 004,993 
bn of General Counsel Total Quality Management 


AD-A212 907/0/GAR 004,994 


Total Quality Management Implementation at the De- 
fense Technical Information Center. 
AD-A212 908/8/GAR 004,995 


DCSC (Defense Construction Supply Center) Total Qual- 
ity Management Master Plan. 
AD-A212 909/6/GAR 004,996 


Total Quality Management Plan: Office of Installation 
Services Environmental Protection. 
AD-A212 910/4/GAR 004,997 


aan Total Quality Management (TQM) Implementation 


AD-A212 911/2/GAR 004,998 
ao TQM (Technical Quality Management) iImplemen- 


AD AZI2 2 912/0/GAR 004,999 


DFSC (Defense Fuel Supply Center) Total Quality Man- 
nt (TQM) Master Plan. 
AD-A212 913/8/GAR 005,000 


Total Quality Management Office for Contracting Integrity 
Implementation Plan. 
AD-A212 914/6/GAR 005,001 


Total Quality Management Implementing Plan for Human 
Resource ment. 
AD-A212 915/3/GAR 005,002 


Total Quality Management Implementation Plan: Defense 


AD-A212 936/9/GAR 005,003 


DRMS (Defense Reutilization and Marketing Service) 


Total Quality M: nt (TQM) Implementation Plan. 
AD-A212 937/7/GAR 005,004 


DPSC (Defense Personnel Support Center) Total Quality 
a Master Plan. 
AD-A212 938/5/GAR 005,005 


Total Quality Mana eageen, DLA Finance Center. 
AD-A212 960/9/GAR 


Total Quality Management Implementation Plan Defense 
Depot Memphis. 
AD-A212 961/7/GAR 005,007 


fy 
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DSAC (Defense Nop Automation Center) TQM (Total 
Quality Management) Implementation Plan. 
AD-A212 962/5/GAR 005,008 


Defense Depot T Total Quality Management Plan. 
AD-A212 963/3/GAR ” 005,009 


Defense Depot Mechani Total i 
ment Implementation = a 
AD-A212 964/1/GAR 005,010 
——eeEeeeeee 
AD-A213 051/6/GAR 005,011 
DCASR (Defense Contract Administration Services 
foe C Cleveland Total Quality Management we 
AD-A213 142/3/GAR 005,013 
Arc ome Control of a Robotic Welding System: Model- 
Pe Control 17 Design. 
AD-A213 150/6/ 006,081 
DCASR pe ei Administration Services 
tegion) Atlanta Total Quality Management (TQM) Strate- 
2-A213 182/9/GAR 005,014 
DCASR (Defense Contract Administration Services 
— Los Angeles, Total Quality Management Master 
jan. 
AD-A213 183/7/GAR 005,015 


DCASR (Defense Contract Administration Services 
Region) New York, Total Quality Management Plan. 
AD-A213 184/5/GAR 005,016 
Region} a See ————— Services 
legion) Boston, Strategic/Total Quality “ee 
Master Plan oe be Management by Planning (MB! 
AD-A213 185/2/' 005,017 
DCASR (Defense Contract Administration Services 
ge Dallas Total Quality Management Implementation 


ADA213 205/8/GAR 005,018 


DCASR (Defense Contract Administration Services 
Region) St. Louis Total Quality Management Master Plan. 
AD-A213 206/6/GAR 

TQM Focus for the Future, Total Quality Management 
Master Plan, ~ orm (Defense Contract Administration 


AD AZIS 20774) 
AD-A213 207/4/GAR 005,020 


DCASR (Defense Contract Administration Services 
Region) Philadelphia Totai Quality Management. 
AD-A213 208/2/GAR 005,021 


Quality Assurance of Parts for Space Use. 
N89-29772/5/GAR 006,831 


Quality and Quality Management: Status and Chal 
PB90-119991 vaah - 008313 


QUALITY MANAGEMENT 


Total Quality eo ny sone Implementation Strategy: Di- 
rectorate of Quality Assurance. 
AD-A212 863/5/GAR 004,977 


Total Quality Management Plan: Technical and Logistics 


Services. 
AD-A212 864/3/GAR 004,978 


Total Quality Management Implementing Plan: Office of 
Small and Disadvantaged Business Utilization. 
AD-A212 865/0/GAR 004,979 


prow ae Management Plan: Office of Congressional 


ADAG 2 866/8/GAR 004,980 


Total Quality Management: Directorate of Contract Man- 
agement Master Plan. 
AD-A212 867/6/GAR 004,981 


Total Quality Mana‘ _ Plan: Office of Public Affairs. 
AD-A212 868/4/GAR 004, 


Total Quality Management Implementation Plan of the 
DLA (Defense Logistics Agency) Office of Comptroller. 
AD-A212 869/2/GAR 004,983 


Total Quality Management a Plan for Mili- 
tary Personnel Mana nt. 
AD-A212 870/0/GA 004,984 


Total Quality Management Implementation Plan: DLA-N. 
AD-A212 871/8/GAR 004,985 


Total Quality Management Implementing Plan: Office of 
Policy and Plans. 
AD-A212 872/6/GAR 004,986 


DESC (Defense Electronics Supply Center) Total Quality 
Management Plan. 
AD-A212 900/5/GAR 004,987 


DIPEC (Defense industrial Plant Equipment Center) Total 
Quality Management Implementation Plan. 
AD-A212 901/3/GAR 004,988 


Supply Operations (DLA-O) Total Quality Management 
(TQM) Master Plan. 
AD-A212 902/1/GAR 004,989 


ro Quality Mana: oe (TQM) Master Plan: Contract- 
Directorate (DI 
A A212 903/9/GAR 004,990 


Total Quality Mana: enon Implementation Plan. 
AD-A212 904/7/GAR 


DISC (Defense Industrial Supply Center) TQM (Total 
Quality Management) Operations Plan. 
AD-A212 905/4/GAR 


004,992 


QUANTITATIVE CHEMICAL ANALYSIS 


Pag of Command Security Total Quality Management 
AD-A212 906/2/GAR 004,993 
came of General Counsel Total Quality Management 
AD-A212 907/0/GAR 004,994 
Total bnew | Management Implementation at the De- 
fense Technical Information Center. 
AD-A212 908/8/GAR 004,995 
DCSC (Defense Construction Supply Center) Total Qual- 
ity Management Master Plan. 
AD-A212 909/6/GAR 004,996 
Total Management Pian: Office of Installation 
pw Environmental Protection. 
AD-A212 910/4/GAR 004,997 
—— Total Quality Management (TQM) Implementation 
AD-A212 911/2/GAR 004,998 
DLA-Z TQM (Technical Quality Management) implemen- 
AD-A212 912/0/GAR 004,999 
DFSC (Defense Fuel Supply Center) Total Quality Man- 
(TQM) Master Plan. 
AD-A212 913/8/GAR 005,000 
Total Quality +” or Office for Contracting Integrity 
Implementation Plan. 
AD-A212 " 4/6/GAR 005,001 
Total Management Implementing Plan for Human 
Resource 
AD-A212 915/3/GAR 005,002 
Total Quality Management Implementation Plan: Defense 
Depot, Ogden. 
AD-A212 936/9/GAR 005,003 


DRMS (Defense Reutilization and Marketing Service) 


Total Quality (TQM) Implementation Plan. 
AD-A212 937/7/GAR 005,004 


DPSC (Defense Personnel Support Center) Total Quality 
a Master Plan. 
AD-A212 938/5/GAR 005,005 


Total Quality DLA Finance Center. 
AD-A212 960/9/GAR 005,006 
Total Quality Management Implementation Pian Defense 
Depot Memphis. 

AD-A212 961/7/GAR 005,007 
DSAC (Defense Systems Automation Center) TQM (Total 
Quality Management) | Plan. 

AD-A212 962/5/GAR 005,008 


Defense Depot Total Quality Management Plan. 
AD-A212 Oeeya/GAR 005,009 


Defense Depot Mechanicsburg Total Quality Manage- 

ment implementation Plan. 

AD-A212 a pe 

DCASR (Defense 

aa Total Guy ‘upae A 

pon a 005,013 
Contract Administration —— 

Regen) PS ny ee Angeles, Total Quality Management Master 

AD A213 en wage ee 005,015 


Region) Now York, Total ‘ta! Quality ecegunen een 
AD-A213 asenage DO 005,016 
Regen), 8 (Defense - &.. Administration Services 
legion) Boston, stratogie/t Quality 
Master Management by Planning (MBI 
AD-A213 8 18/2/0AR 005,017 
DCASR (Defense Contract Administration Services 
_— Dallas Total Quality Management Implementation 
ADA213 205/8/GAR 005,018 
(Defense Contract Administration Services 
Region) St. Louis Total Quality Management Master Plan. 
AD-A213 206/6/GAR 005,019 


TQM Focus for the Future, Total Quality Management 
Master Plan, DCASR (Defense Contract Administration 


Services Ri ). 
AD-A213 207/4/GAR 005,020 


ted Cena ae. Sag ne ence Services 
AD-A213 208/2/GAR 005,021 


ee Sa a ee 
AD-A213 264/5/GAR 005,022 


QUALITY OF HEALTH CARE 


ee oe ee ee eee 
PB. 120460/GAR 006,240 


QUANTITATIVE ANALYSIS 


Quantitative Estimate of the Air Quality Impacts of Metha- 
nol Fuel Use. 
PB90-115890/GAR 005,847 


= ‘ATIVE CHEMICAL ANALYSIS 


Ph _Chiorkohienwasserstoffen. 
. (Emmission Measure- 


immissionsmessungen 
Paonia Analyse, E: 
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Results). 
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Curves for, 

pone yee Sch nagy Lt Potential Ei A 
and Nonadiabatic, Ri and Radiative 


pameen, See 33 ra (Ute }-A 1 SomaQN 5 0 

Pi(g), he (9)(+ ), and C 1 Sigma(G)(+ ) 

DAD Heb oan 005,455 
QUANTUM ELECTRONICS 


Joint Services Electronics nig 9 Annual 

Report Number 103, 1 October 1 -31 ‘july 1989 (Har. 
vard University, , Massachusetts). 

AD-A213 015/1/GAR 006,714 


QUANTUM JUMPS 
Interaction of Radiation with Matter: Atomic Collision 


Processes — the Presence of Radiation Fields. 
AD-A213 112/6/ 005,463 
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DE89016202/GAR 005,996 


Superfund Record of Decision -_ a 5): Midco |, 
IN. (First Remedial Action), June 1 
PB90-115965/GAR 006,003 


Superfund Record of Decision (EPA Region 5): Midco Ii, 
IN. (First Remedial Action), June 1989. diene 


005,392 


006,905 


006,107 


PB90-115973/GAR 


Terra Vac In situ Vacuum Extraction System: Applications 


Analysis Report. 
PB90-119744/GAR 006,013 


Superfund Treatability Clearinghouse Abstracts. 
PB90-119751/GAR 006,014 


Superfund Record of Decision (EPA Region 2): Bog 
Creek Farm, NJ. (Second Remedial Action), June 1989. 
PB90-124587/GAR 006,023 


REMEDIAL ACTIONS 
Superfund Record of Decision (EPA Region 5): Wedzeb 
Enterprises, IN. (First Remedial Action), June 1989. 
PB90-114828/GAR 006,002 


REMOTE CONTROL 
Commande des Robots Manipulateurs: Identification des 
Parametres et Etude de Strategies Adaptatives (Robot 
Manipulator Control. Identification of Parameters and 
Study of Adaptive Strategies). 
N89-29765/9/GAR 
waaay MULTIPLEXING SYSTEMS 
nificant results from testing a Remote Multiplex- 
ng Unit RMU) for temperature-induced errors. 
DE89009432/GAR 005,817 


REMOTE SENSING 
Features of Correlation Structure of Spectrum of Optical 
Signals Coming from Remotely Sensed Objects (Using 
Sea Surface as Example). Abstract Only. 
N89-29402/9/GAR 006,484 


Atmospheric Modeling and Remote Sensing Aspects. 
N89-29634/7/GAR 005,195 


Earth Resources: A Continuing Bibliography with Indexes 


(Issue 62). 
N89-29825/1/GAR 006,494 
Water Depth Mapping by Means of Landsat TM (Themat- 


ic Mapper). 
N89-29826/9/GAR 006,485 


Erosion Monitoring Using Remote Sensii 
N89-29827/7/GAR ~ a. 006,486 


Applicability of Remote Sensing for Disaster Mitigation. 
Remote Sensing and meee Processing Techniques for 
Disaster Mitigation and Risk Monitoring. 

N89-29828/5/GAR 006,487 


Remote Sensing of Environmental Pollution by Laser-In- 
duced Fiuorescence in Trees (LIFT). 
N89-29829/3/GAR 006,488 


Demonstration Project Relating to Remote Sensing Tech- 
niques and Methods for Monitoring the Quality of the 
Natural Environment. 

N89-29830/1/GAR 006,489 


006,094 


REMOTE SENSORS 
Earth Resources: A Continuing Bibliography with Indexes 


(Issue 62). 

N89-29825/1/GAR 006,494 
REPAIR 

Battle Damage Repair of Tactical Weapons: An Assess- 


ment. 
AD-A213 117/5/GAR 006,352 


REPORTING 


List of Approved Recurring Information Requirements. 
PB90-116658/GAR 006,373 


REPORTS 
Pw oy of Navy tient Morbidity Reporting. 
13 066/4/GA 006,230 


AFOSR (Air Force Office of Scientific Research) Techni- 

cal Report Summaries. 

AD-A213 148/0/GAR 005,038 
REQUIREMENTS 

Earth-Station Requirements and Description of a Com- 


Reo-20038)6/ GAR 006,867 


RESEARCH 
Science and Technology Pocket Data Book. 
PB90-121054/GAR 
RESEARCH AND DEVELOPMENT 
Science and Technology Report and Outlook: 1985-1988. 
+ ou 15270/GAR 005,040 


raphic Patterns: R and D in the United States. 

Ps 122193/GAR 005,042 
RESEARCH MANAGEMENT 

Establishment of the Innovative Technology Utilization 

Center at West CS ag University. 

PB90-114711/GAI 006,065 
RESEARCH PROGRAMS 

DOE (Department of Energy) nuclear weapon RD and T 

(research, development, and testing): Objectives, roles, 

and responsibilities. 

006,434 


DE89014019/GAR 

one Thermal Envelope Systems and Materials 
(BTESM) and research utilization/technology transfer 
‘ogress report for DOE (Department of Ei ) Office of 
uildings and Community Systems. Monthly progress 


re , May 1989. 
DE89015654/GAR 005,376 


| Thermal Envelope Systems and Materials 
(BTESM) and research utilization/technology transfer 
progress report for DOE (Department of Ei ) Office of 
ae and Community Systems. Monthly progress 


, July 1989. 
D 89015657/GAR 005,377 


SOMED (School of Mines and Energy Development). 

Annual report, 1987-1988. 

DE89016436/GAR 006,479 
RESEARCH PROJECTS 

NRL (Naval Research Laboratory) Review. 

AD-A212 886/6/GAR 005,037 


Human Factors Research in Aircrew Performance and 


Training. 
AD-A213 285/0/GAR 005,323 


Chamber Investigations of the Fate of Diesel Emissions 
in the Atmosphere. Volume 1. Task 3, Final Report. 
PB90-114422/GAR 005,844 


Chamber Investigations of the Fate of Diesel Emissions 
in the Atmosphere. Volume 2. AMES Assay and GCMS 
Final Data Reports and Gas Phase Projections. 

PB90-114430/GAR 005,845 


Restapost Research Applications of Geographic Informa- 
tion 
006,253 


005,041 


ystems. 
PB90-116120/GAR 


Fiscal Year 1988 Program Report: Vermont Water Re- 
sources Research Center. 
PB90-119637/GAR 006,034 


Fiscal Year 1988 Program Report: Kansas Water Re- 
sources Research Institute. 
PB90-119652/GAR 006,035 


Fiscal Year 1988 Program Report: ne Water Re- 
sources Research Institute (Revised) 
PB90-119660/GAR 006,036 


Sensitivity of agg Landscapes and Regions to 
Global Climatic C! 
PB90-120072/GAR 005,254 


Fiscal Year 1988 Program Report (Arizona Water Re- 
Research Center). 
PB90-124454/GAR 006,041 
RESEARCH REPORTS 
Offshore bene and Technical Publications, February- 


July, Spring 
PB90-125071/GAR 006,481 


RESEARCH SHIPS 
Athena Research Ship System-A Decade-Plus of Service. 
AD-A213 309/8/GAR 006,363 
RESERVOIRS 
In situ Seismic Investigation of Folsom Dam and Reser- 


voir Project. 
AD-A212 861/9/GAR 005,523 





Archeological inundation Studies: Manual for Reservoir 


AD-ASIS 319/7/GAR 005,294 


RESIDENTIAL BUILDINGS 


in ines for energy efficient passive solar 
homes. In information booklet No. 3. 
DE89016010/GAR 005,357 


Residential energy = guidelines development meth- 


. (Final 
005,358 


DE89016012/GA\ 
Residential ener: ines development meth- 


: Techies nn ot document: Supplement. 
DE89016013/GAR 005,359 
International ao Agency Lng hi be Passive and 
hybrid solar ae buildings. Ri tial design-build 
agg Archetype/Santa Fe 2 Ale mene Project sum- 


DE86016015/GAR 005,361 


Design tool evaluation: Benchmark test cases. Task 8. 
Passive and hybrid solar low energy buildings: Technical 


e8901631 9/GAR 005,784 
ow manual for the energy efficient refurbishment 


of housi 
DEBO914 /GAR 005,363 


RESIDENTIAL SECTOR 
Social Implications of a Wind Driven Generator Located 
idential Area. 


ina Ri 
DE89914428/GAR 005,822 
RESINS 


pe apy blephenol A): comparison of DGEBA (diglycidyi 


-type epoxy resins. 
Besse! sraBGAR 005,768 


RESONANCE RADIATION 
Theory and Interpretation of Pressure-induced Reson- 


ances. 
AD-A213 107/6 005,461 


RESONANT FREQUENCY 
Theory and Interpretation of Pressure-Induced Reson- 


ances. 
AD-A213 107/6 005,461 


RESONANT WAVE ABSORBERS 
Waves in Ship Tanks. Part 3. A Resonant Wave Absorb- 


er. 
AD-A213 398/1/GAR 


RESONATORS 

Method of Making a Resonator from a Boule of Lithium 

Tetraborate and Resonator So Made. 

PAT-APPL-7-406 933/GAR 005,745 
RESOURCE MANAGEMENT 

Optimal Resource Allocation for a Controller with Two 

Resource Types. 

AD-A213 374/2/GAR 006,420 
RESOURCE REALLOCATIONS 

Constraint-Directed Negotiation of Resource Realloca- 


tions. 
AD-A213 161/3/GAR 005,340 


RESOURCE SHARING 

University-Industry Resource Relationships in the Greater 

Southern Tier of New York. 

PB90-120239/GAR 006,967 
RESOURCES 

SOMED (School of Mines and Energy Development). 

Annual report, 1987-1988. 

DE89016436/GAR 
RESTAURANTS 


Gas-Fired Desiccant Dehumidification System Field Eval- 
uation in a Quick Service Restaurant. Final Report, Octo- 


ber 1989. 
PB90-115155/GAR 005,364 


RESTRICTION MAPPING 
Mitochondrial Restriction Enzyme Screening and Phylo- 
genetic Relatedness in the Hard Shell Clam Genus ‘Mer- 
cenaria’. Part 2. Population Variation. 
PB90-114406/GAR 006,582 
RETIREMENT 
Uniform Reserve, Training and Retirement Categories. 
PB90-120569/GAR 006,381 


Reserve Retirement Point Credit. 
PB90-120601/GAR 006,423 
Contributions to State Retirement Programs for National 
Guard Technicians. 
PB90-124892/GAR 006,407 
REUSABLE HEAT SHIELDING 
Research of H-2 Orbiting Plane (HOPE). 2. Thermal 
Structural System Concept. 
006,893 


006,614 


006,479 


N89-29471/4/GAR 


REUSABLE LAUNCH VEHICLES 
Future Space T 
N89-29465/6/GAR 

REUSABLE SPACECRAFT 
Research of H-2 Orbiting Plane (HOPE). 1. HOPE: 


System Concept. 
N89-29470/6/GAR 006,892 


Research of H-2 oem Plane (HOPE). 3. HOPE: Guid- 
ance and Control System. 
006,894 


006,824 


Na9-29472/ 2/GAR 


KEYWORD INDEX 


REVERBERATION 
Propagation of Sound in Vibrationally Excited Nitrogen 
and Hydrogen Gas Mixtures. 
AD-A213 002/9/GAR 005,450 


REVERSE-FIELD PINCH 
Reversed-field-pinch (RFP) fusion neutron source: A con- 


DE89015297/GAR 006,501 


REVIEWS 
Evaluation and Compilation of DOE (Department of 
Energy) Waste P; Test Data. Biannuai Report: 
February 1988-July 1 
NUREG/CR-4735-V5/GAR 006,528 
REWARMING 
Generation of Free Radicals during Cold Injury and 
pore 
AD-A213 088/8/GAR 006,307 


RHENIUM 
pepe me eee: “ 2,2’-Bipyridy! Complex- 
es of Dioxorhenium(V). Ri 
AD-A213 186/0/GAR 005,468 
RHYOLITES 
Petrology and Emplacement Dynamics of the Intrusive 
and Extrusive R of Obsidian Dome Inyo Craters 
Volcanic Chain, Eastern California. 
DE89016277/GAR 006,461 


RIBONUCLEIC ACIDS 
Application des Techniques de la Biologie Moleculaire a 
l'lsolement des Recepteurs D2 et a 
l'Etude des Mecanismes d’Adaptation Neuronaux Conse- 
cutifs a la Denervation Dopaminergique (Application of 
the Techni of Molecular Biology to the isolation of 
Dopaminic D2 Receptors and to the Study of the Mecha- 
nisms of Neuronal Adaptation Consequent to Dopaminer- 


BS90-1 13366/ GAR 006,251 


RICE 
Studies on the Weeds of Important Cereal Crops of 
N.W.F.P. (North West Frontier Province) (Pakistan). 
PB90-120395/GAR 005, 100 


RIGID PAVEMENTS 


Crack and Seat Method of Pavement Rehabilitation. 
PB90-111709/GAR 005,544 


RING STRUCTURES 
Application of Newton’s Method to the Postbuckling of 
Rings under Pressure Loadings. 
N89-29811/1/GAR 006,755 


RISK 
Applicability of Remote Se for Disaster Mitigation. 


Remote Sensing » Toe ody Ate mma Techniques for 
Disaster Miti Risk Monitoring. 
N89-29828/ WGAR 006,487 


RISK ASSESSMENT 
Seif-Selection in Responding to a Health Risk Appraisal: 
Are We Preaching to the Choir. 
AD-A212 897/3/GAR 006,288 


Equipment qualification risk scoping analyses. Results 
and conclusions. 
DE89011537/GAR 006,536 


Lake Resources at Risk to Acidic Deposition in the East- 
ern United States. 
PB90-106204/GAR 006,472 


Health Assessment for Broderick Wood Products Site, 
Denver, Adams County, Colorado, Region 8. CERCLIS 
No. COD0001 10254. 

PB90-111741/GAR 005,883 


Health Assessment for California Gulch Site, Leadville, 
Lake County, Colorado, Region 8. CERCLIS No. 
COD980717938. 

005,884 


PB90-111758/GAR 
Health Assessment for E Mine, Minturn, Colorado, 
R 8. CERCLIS No. COD81961518. 

005,885 


PB90-111766/GAR 


Health Assessment for Clear Creek/Central City, Clear 
Creek and Gilpin Counties, Colorado, Region 8. CERCLIS 
No. COD980717557. 
PB90-115825/GAR 005,886 


Health Assessment for Marshall Landfill, Boulder, Colora- 
do, Region 8. CERCLIS No. COD980499255. 
PB90-115833/GAR 005,887 


Health Assessment for Martin Marietta-Denver Aero- 
space (Martin Marietta Astronautics G ), Jefferson 
County, Colorado, Region 8. CERCLIS No. 
08C0D001704790. 
PB90-115841/GAR 005,888 


United States Tsunamis (Including United States Posses- 
sions) 1690-1988. 

PB90-116690/GAR 006,619 
POHCs (Principal Organic Hazardous Constituents) and 
Ber (Products of Incomplete Combustion) Screening 
PBOOt 16930/GAR 005,849 


Summary Review of Health Effects Associated with Am- 
monia. Health Issue Assessment. 
PB90-116948/GAR 006,327 


Health Assessment for Rocky a eae = 
, Colorado, Region - 
CLIS CLIS No Cosat0020768. 


PB90-118258/GAR 005,890 


RISK ASSESSMENT 


Health Assessment for Sand Creek Industrial Site, Com- 
—- — Any Colorado, Region 8. CER- 
PB90-118266/GAR 005,891 
Putin County, Colorado, legion 8. CERCUS "NO, 
Cop9808062 


77. 

SD en 005,892 
Anaconda Smelter Site, Anacon- 
da, Dest Lodge Coury, Montana, Region 8. CERCLIS 
PB90-118282/GAR 005,893 
Northern Somers Tie 
List) Site, Somers, 

MTD053038386. 
005,894 
Health for East Helena, East Helena, Mon- 
tana, R 8. CERCLIS No. MTD006230346. 
005,895 


Health Assessment for 
Treating Plant NPL (National 
Montana, Region 8. CERCLIS 
PB90-118290/GAR 


PB90-11 /GAR 


Health Assessment for idaho Pole, 
naan 8. CERCLIS No. MTD006232276. 
118316/GAR 005,896 
Health Assessment for Milltown Reservoir Sediments, 
CERCLIS No. 


Milltown, Region 8. 
MTD980717565. 
PB90-118324/GAR 005,897 


Health Assessment for Montana Pole and Treating Plant, 
Butte, Montana, Region 8 CERCLIS No. 


PB90-118332/GAR 005,898 


poy Assessment for Mouat Industries, 
pees LA CERCLIS No. MTD021997689. 
005,899 


Health Assessment for Whitewood Creek, Lawrence and 
Mead Counties, South Dakota, Region 8. CERCLIS No. 
$D980717136. 

PB90-118357/GAR 005,900 


Health Assessment for Hill Air Force Base, Ogden, Utah, 
R 8. CERCLIS No. UT0571724350. 
PB90-118365/GAR 005,901 


iuieee Aooueuaens oe pooh La Midvale, Utah, 
Ri 8. CERCLIS No. UTD081834277. 
PB90-118373/GAR 005,902 


Health Assessment for Monticelio Radioactive Contami- 
nated aS , Utah, Region 8. CERCLIS 
No. UTD980667208. 


PB90-118381/GAR- 005,903 


Health Assessment for Ogden Defense Depot, Odgen, 
Utah, Region 8. CERCLIS No. UT9210020922. 
PB90-11 /GAR 005,904 


Health ay eee for Olson-Neihart Reservoir, 
8. CERCLIS No. UTD980951412. 


City, Utah, Ri 
PB90-118407/GAR 005,905 


Health Assessment for Portland Cement Company, 
Waste Cement Kiln Dust Sites 2 & 3, Salt Lake City, 
Utah, Ri 8. CERCLIS No. UTD980718670. 

PB90-118415/GAR 005,906 


Health Assessment for POtah’ Region 8. Cet Pit, Salt Lake 
, Salt Lake County, Utah CERCLIS No. 


D980635452. 
PB90-118423/GAR 005,907 
Health Assessment for 


fon On ee & (North fon 
Tooele, Utah, Region 8. Gencus No. 
PB90-118431/GAR 


Health Assessment for Wasatch Chemical (Lot me 

Lake City, Utah, Region 8. CERCLIS No. UTD000716399. 

PB90-118449/GAR 005,909 

Health Assessment for Waste Disposal, Inc., Santa Fe 
i , Los Angeles County, California, Region 9. CER- 

CLIS No. CAD980884357. 

PB90-118498/GAR 005,910 


Health Assessment for Van Waters and Rogers, Incorpo- 
rated, San Jose, Santa Clara , California, Region 
9. CERCLIS No. CAD010925576. 

PB90-118506/GAR 005,971 


, Fresno, Fresno County, California, 9. 
CERCLIS No. CAD009106220. 
PB90-118514/GAR 005,912 


Health Assessment for Stringfellow, Glen Avon, Califor- 
nia, Region 9. CERCLIS No. CAT08001286. 
PB90-118522/GAR 005,913 


Health Assessment for Southern Pacific 
con a Region 6. GR UIs No. 
CAD000828255. 


PB90-118530/GAR 005,914 


Health Assessment for Southern California Edison/Visalia 
Poleyard, Visalia, California, Region 9. CERCLIS No. 
CAD980816466. 

PB90-118548/GAR 005,915 


Health Assessment for ——_ Inc., Sunnyvale, Califor- 
nia, Region 9. CERCLIS No. CAD070466479. 
PB90-118555/GAR 005,916 


Health Assessment for Sharpe Army Depot, La’ , San 
Joaquin County, California, Region 9. CERCLIS No. 
CA8210020832. 


PB90-118563/GAR 005,917 
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Health | Protest (NPL Seima gg ——— (SPT) 
Pose iSsTi/GAR Pin 0s 
Health Assessment y+. San Gabriel wan 


County, California, GSRCLIS Nos. 
CAbeabe7 7386, CAD98081851 *caDas0818579, 
PB90-1 PB00-118580/GAR 005,919 


ee San Fer- 
nm eS > 


005,920 


RCUS Ne. 


005,921 


sates Saneheiness Se Shane Padies CORO, 1 
Palo Alto, San Mateo , California, R 

CLIS No. CAT000611350. 

PB90-118613/GAR 005,922 


Health Assessment for Operating Industries Incorporated, 
Pay fg he County, California, Region 9. 
CERCLIS No. 12024. 


PB90-118621/GAR 005,923 


Health Assessment for Norton Air Force Base, San Ber- 
nardino, California, Region 9. CERCLIS No. 
CA4570024345. 


005,924 


for National Semiconductor Corpora- 

py ta yt 4 el California, Region 
9. CERCLIS No. CAD041472986 

PB90-118647/GAR 005,925 

Health Assessment for Monolithic Memories, Sunnyvale, 

California, Region 9. CERCLIS No. CAD049236201. 

PB90-118654/GAR 005,926 


Health Assessment for Moffett Naval Air Station National 
Priorities List (NPL) Site, Sunnyvale, Santa Ciara County, 
California, R yy CERCLIS No. CA2170090078. 

PB90-118662/GAR 005,927 


for MGM Brakes Company National 
Priorities List (NPL) Site, — California, Region 9. 
CERCLIS No. CAD000074120. 
PB90-118670/GAR 005,928 
Health Assessment for McColl Site, Fullerton, California, 
cane 9. CERCLIS No. 0O89CAD980498695. 
118688/GAR 005,929 


—_ Assessment for — Air Force Base, Sacra- 
Region 9. CERCLIS’ No. 
Gaasyo024337. 


PB90-118696/GAR 005,930 


a ~~ for Mather Air ag Base, Mather 
Air Force Base, California, Region 9. CERCLIS No. 

CA8570024143. 

PB90-118704/GAR 005,931 

Health Assessment for yt Cooling Tower Company, 

Stockton, California, 9” TSERCuS No. 

CAD009140120. 


PB90-118712/GAR 005,932 


Health Assessment for Louisiana-Pacific National Prior- 
ities List (NPL) Site, Oroville, Butte County, California, 
_ 9. CERCLIS No. CAD065021594. 

118720/GAR 005,933 


Health Assessment for Lorentz Barrel and Drum Compa- 

ny, San Jose, Santa Clara County, California, Region 9. 

CERCLIS No. CAD029295706. 

PB90-118738/GAR ae 

penny ey hag Calhornia Fi D CERCLIS N 
= 0. 

CAT000646208. 


PB90-118746/GAR 005,935 
Health Assessment for Jibboom Ju , Sacramento 
California, ——— 9. CERCLIS No. CAI 737613. 

PB90-118753/GAR 005,936 


Health Assessment for Baxter/IP/Rosenburg Site, Weed, 
California, R 9. CERCLIS No. CAD000625731. 
PB90-118761/GAR 005,937 


Health Assessment for Intel ics, Santa Clara, Cali- 
fornia, oy 9. CERCLIS No. CAD092212497. 
PB90-118779/GAR ,. 


Health Assessment for intel Corporation (Santa Ciara Ill), 
Santa Clara, California, Region 9. CERCLIS No. 
CAT000625731. 

PB90-118787/GAR 005,939 


Health Assessment for IBM Site, Santa Clara County, 
San Jose, California, Region 9. CERCLIS No. 990843989. 
PB90-118795/GAR 005,940 


Alto, Santa Clara County, Calor, Fogion 8. CEACLIS 
lornia, 
No. CAD009122532. 
005,941 


Health Assessment for FMC Fresno National Priorities 
= _ Site, Fresno, California, Region 9. CERCLIS 
PB90-118811/GAR 005,942 

for Firestone National Priorities List 


(NPL) Site, Salinas, County, Cal 

ite, Salinas, , California, Region 
9. CERCLIS No. CADSGOT8S87, . 
PBS90-118829/GAR 005,943 
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Health Assessment for _ Jose ee of = 
Jose, California, Region 9. CERCLIS No. Gab097012006 
PB90-118837/GAR 005,944 


Health Assessment for Fairchild Semiconductor Corpora- 
tion National Priorities List Site, — Corpora- 
tion Nat Priorities List Site, Raytheon > Na- 
tional Priorities List Site, Mountain View, 

Region 9. CERCLIS No. CAD095989778. 
PB90-118845/GAR 005,945 


Health Assessment for Del Norte County Pesticide Stor- 
_Area, Cresent City, Del Norte County, California, 

9. CERCLIS No. CAD000626176. 
Pe 118852/GAR 005,946 


Health Assessment for Coast Wood Preserving, Ukiah, 
Mendocino County, California, Region 9. CER LIS No. 
CAD063015887. 

PB90-118860/GAR 005,947 


Health Assessment for Celtor Chemical Works, Hoopa 
— Indian Reservation, California, Region 9. CERCLIS 


No. 3 
PB90-118878/GAR 005,948 


Health Assessment for Atlas and Coalinga Asbestos 
Mines, Fresno County, California, Region 9. CERCLIS 
Nos. CAD980496863 and CAD980817217. 

PB90-118894/GAR 005,949 


Health Assessment for North Indian Bend Wash, Scotts- 
dale, eee County, Arizona, Region 9. CERCLIS No. 


AZ! 
PB90-1 18969/GAR 005,950 


Health Assessment for Apache Powder, St. David, Arizo- 
na, Region 9. CERCLIS No. AZD008399263. 
PB90-118977/GAR 005,951 


Health Assessment for 19th Avenue Landfill National Pri- 

orities List (NPL) Site, Phoenix, Maricopa County, Arizo- 
na, Region 9. CERCLIS No. AZD980496780. 

PB9O4 18985/GAR 005,952 


Assessment for Arrcom Corporation (Drexler En- 
), — Idaho, Region 10. CERCLIS No. 


i 
PB90-1 19264 GAR 005,953 


Health Assessment for Bunker Hill Site, Kellog, Shosho- 
4 on Idaho, Region 10. CERCLIS No. 


[DD04834092 
PB90-119272/GAR 005,954 


Health Assessment for McCarty’s/Pacific Hide and Fur 
National Priorities List (NPL) Site, _ Idaho, 
R 10. CERCLIS No. IDD09881287: 

PB90-119280/GAR 005,955 


Health Assessment for Union Pacific Railroad Yard-Poca- 
tello SI Pit, Pocatello, Idaho, Region 10. CERCLIS 
No. | 5030852. 

PB90-119298/GAR 005,956 


Health Assessment for Allied Plating, Inc., Portland, 
Oregon, Region 10. CERCLIS No. ORD009051442. 
PB90-119306/GAR 005,957 


Health Assessment for NL/Gould NPL (National Priorities 
List) Site, Portiand, Oregon, Region 10. CERCLIS No. 
ORD095003687. 


PB90-119314/GAR 005,958 


Health Assessment for Martin Marietta Reduction Facility, 
The Dalles, Oregon, Region 10. CERCLIS No. 
ORD052221025. 

PB90-119322/GAR 005,959 


Albany, Or 4 v4 = 90 CERO Ne: No. 
Y, n, — Region mio. 

ORD0$0955848. 

PB90-119330/GAR 005,960 


Health Assessment for Umatilla Army Depot, Hermiston, 
Oregon, Region 10. CERCLIS No. OR6213820917. 
PB90-119348/GAR 005,961 


Health Assessment for American Lake Gardens, Tacoma, 
Pierce County, Washington, Region 10. CERCLIS No. 
WAD980833065. 


PB90-119355/GAR 005,962 


Health Assessment for Colbert Landfill NPL (National Pri- 
orities List) Site, Spokane, Washington, Region 10. CER- 
CLIS No. WAD980514541. 

PB90-119363/GAR 005,963 


Health Assessment for Nearshore/Tideflats, Tacoma, 
Washington, Region 10. CERCLIS No. WAD980726368. 
PB90-119371/GAR 005,964 


— Assessment for FMC Pesticide Pit, Yakima, Wash- 
, Region 10. CERCLIS No. WAD009039785. 
P 90-119389/GAR 005,965 


Health Assessment for Frontier Hard Chrome Site, Van- 
couver, Washington, Region 10. CERCLIS No. 
WAD05361 4988. 

PB90-119397/GAR 005,966 


Health Assessment for Ft. Lewis Landfill No. 5, Ft. Lewis, 
Washi , Region 10. CERCLIS No. WA9214053465. 
PB90-119405/GAR 005,967 


fil, Spokane, ‘Spokane Gounty, Washington, Regon 10. 
, Washington, n 

CERCLIS No. WADO8051 4608. - sy 8 

PB90-119413/GAR 005,968 


Health Assessment for Harbor Island Lead, Seattle, King 
Region 10. CERCLIS No. 


PB90-119421/GAR 005,969 


Health Assessment for Hidden Valley Landfill 
Field), Puyallup, Washington, Region 10. CERCLI: 
WAD98051 1539. 

PB90-119439/GAR 005,970 


Health Assessment for Kaiser ae one My ad 
Corporation, Mead, Spokane ae. ington, Region 
10. CERCLIS No. WAD000065508 

PB90-119447/GAR 005,971 


Health Assessment for McChord Air Force Base, 
Tacoma, Pierce County, Washington, Region 10. CER- 
CLIS No. WA8570024200. 

PB90-119454/GAR 005,972 


Health Assessment for Mica Landfill, Spokane 
County, Washington, Region 10. CERCLIS No 
WADS6051 1661. 

PB90-119462/GAR 005,973 


Health Assessment for Midway Landfill, Seattle, Washing- 
ton, Region 10. CERCLIS No. WAD980638910. 
PB90-119470/GAR 005,974 


Health Assessment for NAS-Whidbey Island (Seaplane 
Base), Oak Harbor, Island County, Washington, Region 
10. CERCLIS No. WA6170090058. 

PB90-119488/GAR 005,975 


Health Assessment for Naval Undersea Warfare Station, 
Keyport, Washington, Region 10. CERCLIS No. 
WA1170023419. 

oe ye areca 005,976 


Northside Landfill, 
yy 10.  CERCLIS No. WAD980511778. 
P8001 9504/GAR 005,977 


Health Assessment for Northwest Transformer 

Yard National Priorities List (NPL) Site, Whatcom 
Washington, Region 10. CERCLIS No. 'WAD027315621. 
PB90-119512/GAR 005,978 


Health Assessment for Old Inland Pit (Spokane Steel 
Foundry), Washington, Region 10. CERCLIS 
No. WAD9' 2557. 

PB90-119520/GAR 005,979 


ee Assessment for Queen City Farms, Maple Valley, 
lashington, Region 10. CERCLIS No. WAD980511745. 
P8901 19538/GAR 005,980 


Health Assessment for Silver Mountain Mine, Loomis, 
Okai in County, Washington, Region 10. CERCLIS No. 
WA 722789. 

PB90-119546/GAR 005,981 


Health Assessment for Toftdahi Drums, Brush Prairie, 
Washington, Region 10. CERCLIS No. WAD980723506. 
PB90-119553/GAR 005,982 


Health Assessment for Wyckoff/Eagle Harbor, Bain! 
Island, Washington, legion 10. CERCLIS 
WA009248295. 

PB90-119561/GAR 005,983 


Health Assessment for Yakima Agricultural Research 
Lab, Yakima, Washington, Region 10. CERCLIS No. 
WAD120513957. 

PB90-119579/GAR 005,984 


Assessing Chemical Releases and Worker Exposures 
from a Filter Press. 
PB90-119587/GAR 006,294 


RIVER BASIN DEVELOPMENT 


Fiscal Year 1988 Program Report: Kansas Water Re- 
sources Research Institute. 
PB90-119652/GAR 006,035 


ROAD SIMULATORS 


Development and Use of the UMTRI (Univ Of Michi- 
= Transportation Research Institute) Driving Simulator. 
'B90-115940/GAR 006,950 


ROADS 


Why Stochastic Modeling is Essential in Analyzing Inter- 
dicted Transportation Network Performance. 
AD-A213 140/7/GAR 006,414 


ROBOT NAVIGATION 


rammable Near-Infrared Ranging System. 
PATENT-4 851 661 006,096 


ROBOTICS 


Arc Current Control of a Robotic Welding System: Modei- 
Ae Control — Design. 
AD-A213 150/6/' 006,081 
Blockbot: A Robot to Automate Construction of Cement 
Block Walls. 

AD-A213 223/1/GAR 005,373 


New Approach to Control Single-Link Flexible Arms. Part 
3. Adaptive Control of the Tip Position with Payload 


Cc . 
AD-A213 337/9/GAR 006,091 


Commande des Robots Manipulateurs: Identification des 
Parametres et Etude de Strategies Adaptatives (Robot 
Manipulator Control. Identification of Parameters and 
Study of Adaptive Strategies). 

N89-29765/9/GAR 006,094 
Location of Planar Targets in Three Space from Monocu- 


lar Images. 
N89-29991/1/GAR 006,835 


Key Technol Issues for Space Robotic Systems. 
N89-29992/9/GAR 006, 
Robotic Vision System. 

PATENT-4 853 771 005,697 





ROBOTS 
Role of sensor directed, model based control in robotics. 
DE89014133/GAR 006,092 


mobile robot research using the HERMIES- 


Ill robot. 

DE89015916/GAR 006,093 

Study and development of advanced control techniques 

for nuclear reactors and robots. 

DE89016937/GAR 006,542 

Robust High-Performance Control for Robotic Manipula- 

tors. 

PAT-APPL-7-353 411/GAR 006,095 

Kinematic Behavior of Robots While Executing General 
Commands. 


006,097 
RALPH: An Automatic Robot Assembly Language Pro- 


Laer An Overview. 
90-120973/GAR 006,098 


Interpretation Computer Aided Design) Models 
through OES (intial Graphics Exchange Sponiication) 
PB90121294/GAR 006,099 


Teleoperation and Autonomy for Space Robotics. 
PB90-123811 


ROCK MECHANICS 


Simplified Analysis of Concrete Gravity Dams Including 
Foundation Flexibility. 
AD-A213 160/5/GAR 005,559 


UDEC (Universal Distinct Element Code) Version ICG1.5: 
User’s Manual. 

NUREG/CR-5429-V2/GAR 006,530 
UDEC (Universal Distinct ElementCode) Version ICG1.5: 
Verification and gene Problems. 
NUREG/CR-5429-V3/GAR 006,531 
FLAC (Fast aa Analysis of Continua) Version 
2.20: Summary. 

NUREG/CR-5430.V1/GAR 006,532 


FLAC (Fast Fm = tym Analysis of Continua) Version 
2.20: Users Manual. 

NUREG/CR-5430-V2/GAR 006,533 
Analysis of Continua) Version 
‘oblems. 


FLAC (Fast Lagrangian Analysis 
Verification and Benchmark Pr 
006,534 


006,841 


2.20: 

NUREG/CR-5430-V3/GAR 
ROCKET ENGINES 

Gas Flows in Rocket Motors. Volume 2. Fon, Cc. 

Time Iterative Solution of Viscous Supersonic 

AD-A213 349/4/GAR 

paps my of the steel/aluminum composite wn a 

the modified auxiliary closure. 

DE89015197/GAR 005,587 
ROCKET FUELS 

Investigation of Heat Transfer in Zirconium Potassium 

Perchlorate at Low Temperature: A Study of the Failure 

Mechanism of the NASA (National Aeronautics and 

Space Administration) Standard Initiator. 
N89-29570/3/GAR 


ROCKET LAUNCHERS 


Designer Describes 
N89-29395/5/GAR 


ROCKET NOZZLES 
Gas Flows in Rocket Motors. Volume 1. 
AD-A213 348/6/GAR 
Gas Flows in Rocket Motors. Volume 2. 
Time Iterative Solution of Viscous Supersonic 
AD-A213 349/4/GAR 

ROCKET TEST FACILITIES 
Construction Status of the Launching Facilities for H-2 


Launch Vehicle. 

N89-29462/3/GAR 006,852 
ROCKETS 

Logistics Complete Round Charts: Grenades, Mines, Py- 

rotechnics, Rockets, Rocket Motors, Demolition Material. 

AD-A213 109/2/GAR 006,632 
ROLLERS 

Evaluation of the Use of Rubber-Tire Rollers on Asphalt 


Concrete. 
PB90-115643/GAR 005,553 


ROLLING STOCK 
EMATs (Electromagnetic Acoustic Transducers) for Roll- 
Crack Inspection of Railroad Wheels. sunaie 


005,592 


Energiya Rocket System. 
006,842 


005,584 
ndix C. 
005,585 


90-123894 

ROLLOVER ACCIDENTS 
Statistical Estimation of Rollover Risk. 
PB90-115445/GAR 

ROOFS 
Model to predict heat flows and temperatures in roofs. 
DE89007817/GAR 005,375 
Report of Roof Inspection: Characterization of Newly- 
Fabricated Adhesive-Bonded Seams at an Army Facility. 
PB90-112376/GAR 005,374 
— av oer (a pa 4 ~ oy rset Mellan Olika 

ingsmetoder of Roo’ eri 

PB90-124140/GAR os mv 005,386 

ROSSBY WAVES 
Wave tion into the Middle Atmosphere. 
N89-29861/6/GAR 

ROTARY GYROSCOPES 


Evolution of Rotation of Gyrostat Satellite one Vis- 
cous-Elastic Discs in Circular Orbit. Abstract Oni 


006,947 


005,203 


KEYWORD INDEX 


N89-29360/9/GAR 
ROTATING FLUIDS 


N89-29724/6/GAR 


ROTATING SPHERES 
Three-Dimensional Motion of Deformable Body in Central 
Force Field. Abstract Only. 

N89-29365/8/GAR 005,121 

ROTATIONAL SPECTRA 
Improved Rotational Constants for HF. 
PB90-117466 


ROTATIONAL STATES 
Rotational Energy Levels and Line Intensities for (28+ 
1)Lambda-(2S+ 1) Lambda and (2S+ 1)(Lambda + or 
-)}(2S+ 1)Lambda Transitions in a Diatomic Molecule 
van der Waals Bonded to a Closed Shell Partner. 
PBS90-117441 

ROTOR AERODYNAMICS 
Rotordynamic-Coefficient Test Results for the SSME 
(Space Shuttle Main Engine) HPOTP (High Pressure 

Turbopump) Turbine interstage Seal for the Cur- 

rent and an Improved Swirl Brake. 
N89-29349/2/GAR 006,822 


ROTORS 

Turbomachinery Rotor 

PAT-APPL-7-364 743/GA 
ROUGHNESS 

Evaluation of the PRORUT Equipment to Measure Road 

Profile and Rutting. 

PB90-115619/GAl 005,550 
RUN TIME (COMPUTERS) 

Parallel Algorithms and Architectures for Computational 


Structural Mechanics. 
N89-29783/2/GAR 006,740 


RUNOFF 
ARMSED (Army Multiple Watershed Storm Water and 
Sediment Runoff), a Runoff and Sediment Yield Model 
for Army Training Land Watershed Management. Volume 
2. Program Documentation. 
006,345 


AD-A212 926/0/GAR 

ARMSED (Army Mi Watershed Storm Water and 
Sediment Runoff), a Runoff and Sediment Yield Model 
for Army Training Land Watershed Management. Volume 


1. Parameter Estimation Guide. 
006,347 


006,706 


005,488 


_ “e 005,582 


AD-A212 969/0/GAR 


HYDRAIN- ee, or Drainage Design Computer System. 

Volume 2. HYDRO-Hydrology. 

PB90-120858/GAR 005,537 
RURAL AREAS 

Reconnecting Rural paste: Report on Rural Intercity 


Passenger Transporta' 
PB90-115668/GAR 006,935 
Rural Water Supply and Sanitation in Pakistan: Lessons 


PB90-119199/GAR 005,413 


RURAL LAND USE 

Comparison of Calibrated (X-Band) SLAR (Side-Looking 

Aereal Radar) Data Measured in Three Different Test 

Sites in the Netherlands. 

N89-29831/9/GAR 006,490 
SABOTAGE 

Technical Resolution of Generic Safety Issue A-29: Nu- 

clear Power Plant Design for Reduction of Vulnerability to 

Industrial Sabotage. 

NUREG-1267/GAR 006,435 
SABOTS 

Effect of Sabot Front Borerider Stiffness on the Launch 

ics of Fin-Stabilized Kinetic Energy Ammunition. 
A213 327/0/GAR 006,654 

SACCADIC EYE MOVEMENTS 

Saccadic Eye Movements in Response to Visual, Audito- 

ry and Bisensory Stimuli. 

AD-A213 036/7/GAR 006,285 
SAFEGUARDS 

Structured approach to SNM (Special Nuclear Material) 

anomalies resolution. 

DE89016516/GAR 006,576 

Comprehensive method for evaluating safeguards a: = 

the insider threat. The Insider Evaluation module 

— re System and Software for evaluating 

— and Security). 

DE89016519/GAR 006,577 
SAFETY 

Phase Aes safety analysis report: National Synchrotron 


= rce. 
DE89015179/GAR 006,768 


SAFETY BELTS 
Safety Belts, Airba: 
Address Emerging 
PB90-115866/GAR 
SAFETY ENGINEERING 
Child Seating Test Procedure Development. 
PB90-115437/GAR 006,946 
Structural Control Considering Time-Rate of Control 
Forces and Control Rate Constraints. 
PB90-120445/GAR 005,394 


Traffic Safety Theory and Research Methods: Session 2. 
Models for Evaluation. 


and Child Restraints: Research to 
Questions. 
006,949 


SANDBAR DYNAMICS 


PB90-124405/GAR 
SAFETY MANAGEMENT 
Social In of a Wind Driven Generator Located 


ina 
DE89914428/GAR 005,822 


006,957 


Seat nee /GAR 


Standard Review Plan for the Review of Safety Analysis 
Reports for Nuclear Power Plants, LWR Edition: Section 
3.7.3, Revision No. 2. 

PB90-116856/GAR 006,559 


SALARIES 
—- Indicators Selected Countries, June Quarter 
AD-A213 294/2/GAR 005,405 
Study ty ee Employee Locality Pay. Executive Sum- 


mary. 
PB90-100108/GAR 005,029 


Study of Federal Employee Locality Pay. Part 2. 
PB90-100116/GAR 


Federal White-Collar Pay System. Report on a Market- 


Sensitive Study. Part 3. 
PB90-100124/GAR 005,035 


Federal White-Colar Pay oa. Report on a Market- 
pry Study. Research Reports 1 through 9. Supple- 
ment, 

PB90-100132/GAR 005,036 
Compensation for Foreign Nationals. 
PB90-124835/G, 


SALARY ADMINISTRATION 


Advance Pay Incident to a Permanent 
(PCS) ) for Members of the Uniformed Services 
PB90-124850/GAR 


SALARY SURVEYS 
National 


006,406 


Seon 
006,449 


ition Survey of Research and Devel- 


opment Scientists and Engineers, 1989. Final report. 


Data effective date: January 15, 1989. 
DE89015175/GAR 
SALMON 


Effects of Petroleum Contaminated Waterways on Migra- 
vior of Adult Pink Salmon. 
006,039 


005,024 


Beha’ 
P00-120478/GAR 
SALMONELLA 
— Studies on Lewisite and Sulfur Mustard 
— ee Oe eee 
Reversion Assay. 
AD AZT 102/7/GAR 
ee HISTIDINE REVERSION ASSAY 


Studies on Lewisite and Sulfur Mustard 
ee 


006,319 


006,318 


aoe Fe - dem grt 
AD-A213 146/4/GAI 


SALMONELLA TYPHIMURIUM 
Mutagenic Screening of Three Dyes for Marker Grenades 
2 the neque es Reversion Assay and the L5178Y/TK+ 
ADADT2 965/8/GAR 006,315 


SALMONELLA TYPHOSA 
Isolation of Salmonella typhi from Standard Whole Blood 
Culture versus Blood-Clot Cultures. 
AD-A212 947/6/GAR 006,260 


SAMPLE PREPARATION 


Experiences in Environmental Specimen Banking. 
PB90-123969 


SAMPLERS 
Continuous Environmental Monitoring System for Aqua- 
culture. 
PB90-114521/GAR 006,473 


SAMPLING 
Monte Carlo Seemmpautes Mesmion't Sampling within 


poser ope for Stochastic Linear "brogame 
AD-A212 854/4/' 


Identification of Impulsive Interference Channels. 
AD-A213 154/8/GAR 005,628 


Chain Sampling as Used in Armor Acceptance Testing. 
AD-ADTS 3317 /GAR 006,647 


SAN FRANCISCO BAY 
Sat ot Sites Sat Vite Saperiee <8 Seat Gas 
Francisco Bay, California, 1973-82. 
PB90-115916/GAR 006,587 
= Ag 


006,047 


nergy and Its Implications in Nearshore 
end Sandbar Gynantes, Patten 


Seduyera Bones Far 
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AD-A213 313/0/GAR 
implica’ 
Infragravity Energy and Its tions in 
Sedipont and Sandbar Dynamics. R 
AD-A213 313/0/GAR 
Bae een NATIONAL LABORATORIES 

Performance reports for EIM eee Information 

a computer systems: A managerial perspec- 


DE8901 5194/GAR 


006,603 
Nearshore 
006,603 


006,073 
SANDIA PARTITIONED ENGINEERING ENVIRONMENTAL 
DATABASE IMPLEMENTATION 
System Guide to SPEEDI: The Sandia Partitioned Engi- 
neering Environmental Database Implementation. 
DE89015166/GAR 


005,355 

SANITARY SEWERS " 

HYDRAIN-integrated Cae Dae Design Computer System. 

— 3. PPP-(Pooled ind Project) HYDRA-Storm 

PB90-120866/GAR 005,538 
SANITATION 

Rural Water Supply and Sanitation in Pakistan: Lessons 

from Experience. 

PB90-119199/GAR 005,413 


SAPPHIRE 
Velocity Accommodation between Rubbing Ceramics. 
N89-29558/8/GAR 006,108 
SATELLITE-BORNE INSTRUMENTS 
Olympus Satellite Program. 
N89-29600/8/GAR 
On-Board Clock lor Olympus. 
N89-29649/5/GAR 
SATELLITE-BORNE PHOTOGRAPHY 
Principles and Approaches of Integrated Interpretation of 
Aerospace and Geological-G Facaphesien Information in 
Studies of Buried Platform Regions. Abstract Only. 
N89-29403/7/GAR 006,658 
SATELLITE COMMUNICATION 
Olympus Utilization Conference. 
N89-29599/2/GAR 
Olympus Utilization Program. 
N89-29603/2/GAR 006,900 


Ultra Small Earth Stations (Picoterminals) for 20/30 GHz 
Satellite Communication Systems. pn 


006,898 
006,910 


006,897 


N89-29604/0/GAR 


Overview of CODE. 
N89-29605/7/GAR 


Satellite Data Narrowcasting. 
N89-29606/5/GAR 006,857 


Low Cost Receive Terminal for MAC (Multiplexed Analog 
Sormoonents)/Packet Data Broadcasting. 
N&S¥-29607/3/GAR 006,858 


pe re Hy (Very Smali Aperture Terminals) Experience in 
NB8-20608/1/GAR 006,901 


in Philosophies of the Italian 20/30 GHz Small Ter- 
minal for pus Utilization. 
N89-29609/9/GAR 006,859 


Small SS-CDMA (Spread Spetrum Code Division Multiple 
Access) Terminals for Very Thin Route Traffic. Part 2: 
SS-CDMA Aspects. 

N89-29611/5/GAR 006,861 
High Performance Satellite Data Modem Using Real-Time 
Digital Signal Processing. 

N89-29612/3/GAR 006,862 
Development of a Ka Band High-Power Amplifier for 
Olympus Earth Stations. 

N89-29613/1/GAR 006,863 


80 W, 29 Ghz TWT (Traveling Wave Tubes) Amplifier for 
Satellite Communications Ground Stations. 
N89-29615/6/GAR 005,722 


Reflector Manufacturing of TMS-6. 
N89-29618/0/GAR 005,713 


28 GHz, 100 mW FET (Field Effect Transistor) — 


005,597 


N89-29619/8/GAR 


, 7% 


Fade Countermeasures in Millimeter Wave Satellite Com- 
munications: A Survey of Methods and Problems. 
N89-29620/6/GAR 


"005,598 


Uplink Power Control of Earth Stations as a Fade Coun- 
termeasure of a 20/30 GHz Satellite Communications Ex- 


periment. 
N89-29621/4/GAR 006,864 


Fade Countermeasure Techniques Employed in the DICE 
(Direct —— Communications Experiment) 


Experimen 

NS9-20622/2/GAR 005,599 
— TDMA _ ime Division Multiple Access) for Fade 
Now pees one O/GAR 005,600 
Site Diversity: A Powerful oy hy agg for Satel- 
lite Communications in the 20/30 GHz Bands. 
N89-29625/5/GAR 006,865 
Adaptive Coding/Up-Path Power Control Fade Counter- 
measure Experiment via Olympus. 

N89-29627/1/GAR 005,603 


San Propagation and Communication Experiments in 
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KEYWORD INDEX 


N89-29628/9/GAR 006,902 
Satellite and Terrestrial Networks for Multi-Media Com- 


munication. 

N89-29630/5/GAR 006,904 
Fade Detector for the FODA-TDMA (First in first out Or- 
dered Demand Assignment-Time Division Multiple 
Access) Access Scheme. 

N89-29631/3/GAR 005,604 


10C (Inter-Orbit Communications) Experiment for Data 
Relay from Eureca (European Retrievable Carrier) via 


N89-29632/1/GAR 006,905 


Measurements of 20/30 GHz Amplitude Scintillations. 
Dependence of the Statistics Upon the Ground Station 
ers. 


Measuring Paramet 
N89-29633/9/GAR 005,605 


Satellite Time Transfer. 
N89-29635/4/GAR 006,866 


“om Characterization of the Propagation Channel 


the Frequency Band 10-100 GHz. 
N89-29696/2/GAR 005,606 


OPEX (Olympus ain hing og Project and 
Standard ing of Pr Data. 

N89-29637/0/GAR 005,607 
Earth-Station Requirements and Description of a Com- 


Riso-29688)6/GAR 006,867 


and Small Scale Site Diversity. 
N89-29639/6/GAR 005,608 


Analysis of Fading Characteristics for Communications 
ications. 


Noo 206017 /2/GAR 005,610 
Overview of the British Telecom Experiments on Olym- 


Ne9-29645/3/GAR 006,907 


Deutsche Bundespost/FTZ (Fernmelidetechnisches Zen- 

tralamt) Activities in the Olympus Experimentation Pro- 
and Experiment Set-Ups. 

89-29646/ 1/GAR 006,908 

Why SS-TDMA ser oe —— Time Division Multiple 

Access) an introductory Tutorial enuew 


N89-29647/9/GAR 

British Telecom's ramme of SS-Tdma (Satellite 

Switched-Time Division Multiple Access) Experiments. 
006, 


N89-29648/7/GAR 


On-Board Clock Control for Olympus. 
N89-29649/5/GAR 006,910 


Experiment to Interconnect Local Area Networks via the 
pam my Payload of Olympus Using SS-Tmda 
(Satellite Switched-Time Division Multiple Access) Tech- 


niques. 
N89-29650/3/GAR 006,911 


Conversat 1988: Enhanced Delivery of Tele-Education 
Using VSAT (Very Small Aperture Terminal) Technology. 
N89-29651/1/GAR 005,298 


Memorial University of Newfoundland International Dis- 


tance Education and Telemedicine Projects. 
N89-29652/9/GAR 005,299 


Distance Learning via Interactive Telecommunications: 
Access Network's Experience. 
005,300 


N89-29653/7/GAR 

Cone as a Catalyst for European Distance Education 
and Training. 
N89-29654/5/GAR 005,301 


—— and Advanced Open Learning Systems. 
its Verification on Olympus. 
NB9-20688/2/GAR 005,302 


Setting the Pace in European Education. 
N89-29656/0/GAR 005,303 
Delivery of Multili Learning Programs by Satellite. 
N89-29657/8/GAI 005,304 


Multipoint Videoconferencing Trends and Techniques. 
N89-29659/4/GAR 005,306 


DICE woo Inter-Establishment Communications Experi- 
ment): A Videoconferencing System at 20/30 GHz. 
N89-29660/2/GAR 005,614 
Human Factors Concerning Videoconferencing Systems 
in the Olympus Program. 

N89-29661/0/GAR 005,615 


Olympus Data Ln Using the London Uplink. 
N89-29663/6/GAR 005,617 


Swedish Telecom Radio Experiment Plans for Olympus. 
N89-29664/4/GAR 005,6 


CODE (Coupen and Operational Considerations for 


E (Cooperative Olympus Data Experiment). 
N89-29665/1/GAR 005,619 


Overview of Satellite-Based Tele-Education Activities in 
Canada. 


N89-29666/9/GAR 005,307 


Americans Taking the Plunge with Videoconferencing. 
N89-29668/5/GAR 005,621 


Possible Uses of the Olympus Satellite for the Improve- 
ment of Communications in Medicine. pa 


N89-29670/1/GAR 
Overlook of the European VSAT (Very Small Aperture 


Terminals) Scene by EUTELSAT. 


N89-29671/9/GAR 005,623 


European Satellite Users’ Association as an Education 
Broadcaster on Olympus. 
N89-29673/5/GA\ 005,308 


Control System of the ESA (European Space Agency) 
20/30 GHz Earth Station TDS-6. 
N89-29674/3/GAR 006,868 


Low Noise Amplifier at 20 GHz for the TDS-6 Transport- 
able Stations. 
N89-29675/0/GAR 006,869 


Summary of Broadcast Payload Activities. 
N89-29676/8/GAR 005,625 


Summary of Specialised Services Payload Activities. 
N89-29677/6/GAR 006,912 


Summary of 20/30 GHz Payload Activities. 
N89-29678/4/GAR 


SATELLITE DESIGN 
First European Workshop on Flight Opportunities for 
Small Payloads. 
engectertabetts 006,921 


University Experiments for Small Satellites. 
NBS- 29440/9/GAR 


Brem-Sat: A Small University Satellite. 
N89-29441/7/GAR 


Amsat: Developments and Flight Experience. 
N89-29442/5/GAR 


Freja: The Design of a Small Scientific Satellite. 
N89-29443/3/GAR 006,886 


Low-Cost and Multipurpose Satellite for Communications 
Systems. 
N89-29447/4/GAR 006,887 


Development of Engineering Test Satellite-5 (ETS-5): 
EM/PFM (Protflight Model) Process. 
N89-29468/0/GAR 006,890 


Development and Flight Operations of Engineering Test 
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SEA ICE 


R Polar ice Prediction System-Barents Sea 
(RPIPS-B): A Technical Description. 
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SEALING 
High Temperature Flexible Seal. 
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Optical Characterization with FTIR 
Transform Infrared) Spectrometry. 
N89-29512/5/GAR 005,482 


SENSITIVITY 
Environment Sensitive Fracture of Metals and Alloys. 
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Short-rotation wood energy crops: Presentation notes. 
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Soacin. 


SYNTHESIS (CHEMISTRY) 
Electron Modulation of Catalytic Metal Centers by 


Density 
Substituted es Ligands. 
AD-A212 875 /0/0A 005,427 
Reaction of Carbon Dioxide with Gaseous Niobium and 


Niobium 
005,452 


005,434 


ium Oxide Clusters. 
AD-A213 012/8/GAR 
Synthesis and ey wee of 2,2’-Bipyridy! Complex- 


es of Dioxorhenium(V). Ri 
AD-A213 186/0/GAR 005,468 
9-Borabicycio(3.3.1)Nonane. 


005,430 


—— Derivatives of 
AD-A213 273/6/GAR 
Synthesis and Characterization of Four-Membered Gal- 


AstsiMeg)2 i aa Ga aaa a 


and 
005,431 


Ph2GaAs(SiMe3 
Ph2GaAs(SiMe3)2Ga(Ph)2Br. 
AD-A213 292/6/GAR 
SYNTHESIS GAS 
pao ig | a for liquid hydrocarbon fuels from 
—: echnical progress report, April-June 1988. 
15524/GAR 005,796 


SYNTHETIC APERTURE RADAR 


Frequency Synthetic Aperture Radar. 
PATENT-4 851 848 


SYSTEM SAFETY 
a Carrying Submersibles: System Safety Analy- 
AD-A213 049/0/GAR 006,611 
SYSTEMS ANALYSIS 
—— — and Refinement of Expert System 
ADADIS 940/57 GAR 005,695 
Small SS-CDMA (Spread Spectrum Code Division Multi- 
ple Access) Terminals for Very Thin Route Traffic. Part 1: 
General Presentation. 
N89-29610/7/GAR 006,860 
Pe ane com of Ai = am Data in System Planning and 
Frequency Allocation. 
N89 29648/8/GAR 005,612 
Imj tation and Operati nsi i 
E Ce Olympus Data Experiment). 
N89-29665/1/GAR 
SYSTEMS COMPATIBILITY 
OPEX (Olympus pe as Project and 
Standard of Propagation Da‘ 
N89-29637/0/GAR 005,607 
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006,453 





SYSTEMS ENGINEERING 
Automated Generation of Scenes Based on DLMS (Digi- 
tal Land Mass lem) Data Base. 
AD-A213 050/8/GAR 006,410 


Parallelism in the Discrete-Event Simulation Algorithm. 
AD-A213 060/7/GAR 005,750 


SYSTOLIC ARRAYS 
Apert, Array for Implementing the Kalman Filter 
P 


NT-4 823 299 005,642 


T-2 TOXINS 
Cutaneous Absorption and Decontamination of (3H)T-2 
Toxin in the Rat Model. 

AD-A213 038/3/GAR 


Acetyicholinest: 
tor: ‘Tacrine Protection of Acetyicholinesterase from Inac- 
te and Interaction of 
and Acetylcholine Receptor with 


and é 
AD-A212 968/2/GAR 006,316 


TACTICAL AIR SUPPORT 
Ground Maneuver and Air interdiction in the Operational 
Art. 
AD-A212 899/9/GAR 006,408 
TACTICAL AIRCRAFT 
Battle Damage Repair of Tactical Weapons: An Assess- 
ment. 
AD-A213 117/5/GAR 006,352 
Man-Machine Interface in Tactical Aircraft Design and 
Combat Automation (Conference Proceedings Held in 
_ (Germany, F.R.) on September 28-October 1, 
1 i 
AD-A213 236/3/GAR 005,080 
New View of Weapon System Reliability and Maintainabil- 
ecutive 


ity. Ex Summary. 

AD-A213 282/7/GAR 006,360 
TACTICAL DATA SYSTEMS 

Annotated Bibliography on Tactical Map Display Symbol- 

AD-A213 257/9/GAR 006,357 


TACTICAL INTELLIGENCE 


Design and Development of an Intelligent Aid for Tactical 
Plan Generation and Evaluation: The INTACVAL Proto- 


Wassivivean 006,412 


Design and Development of an Intelligent Aid for Tactical 

Plan oe my and —— The INTACVAL Proto- 

Brace 120 120/9/GAR 006,413 
TACTICAL WARFARE 


Development of NATO ou Atlantic Treaty Organiza- 
tion) Tactical Air Doctrine 
AD-A212 931/0/GAR 006,409 


paneer nay Modeling of Combat Engagements by Het- 
erogeneous Forces. 
AD-A213 274/4/GAR 
TANKS (CONTAINERS) 
Waves in Ship Tanks. Part 3. A Resonant Wave Absorb- 
er. 
AD-A213 398/1/GAR 006,614 


TARGET ACQUISITION 
ing the Acquisition and Engagement of Relocatable 


006,417 


Nuclear Targets. 
AD-A212 881/7/GAR 
Location of Planar Targets in Three Space from Monocu- 


006,430 


lar Images. 
N89-29991/1/GAR 
TARGET DETECTION 


006,835 


Efficient Detection of Small Moving Objects. 
AD-A213 314/8/GAR 
TARGET DISCRIMINATION 
Broadband Sonar Signal Processor and Target Recogni- 


PATENT.4 -4 847 817 


TARGETING 
rae Development for SDI Weapons System Alloca- 


AD-A212 973/2/GAR 006,335 
TARPON 


005,705 


005,699 


Profiles: Life Histories and Environmental Re- 
of Coastal Fishes and Invertebrates South 

Ladyfish and T: 5 
AD-A213 081/3/GAR 006,579 


TAXONOMY 
lustrated Key to the Genera of Free-Living Marine Nem- 
atodes of the Order Enoplida. 
PB90-115924/GAR 

TD SATELLITES 
TDS-6 KA-Band Ground Station Antenna. 
N89-29617/2/GAR 

TEAMS (PERSONNEL) 
I of Personali 

A212 984/9/G, 005,325 


— of Cooperative-Team Learning on Performance 
and Retention. 
AD-A213 393/2/GAR 005,329 
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006,588 


005,712 


on Team Performance. 
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TECHNICAL INFORMATION CENTERS 
DoD Gateway Information System: Operational Prototype 
and Transition Period 1987-1988. 
AD-A213 044/1/GAR 006,072 
AFOSR (Air Force Office of Scientific Research) Techni- 
cal Report Summaries. 
AD-A213 148/0/GAR 005,038 
TECHNICAL REPORT SUMMARIES 
AFOSR (Air Force — of Scientific Research) Techni- 
cal Report Summarie: 
AD-A213 148/0/GAR- 005,038 
TECHNOLOGY 
Science and Technology Report and Outlook: 1985-1988. 
PB90-115270/GAR 005,040 
Science and Technology Pocket Data Book. 
PB90-121054/GAR 
TECHNOLOGY ASSESSMENT 
Evaluating Distance Learning Technology. 
PB90-125246/GAR 
TECHNOLOGY INNOVATION 
Establishment of the Innovative Technology Utilization 
Center at West Vir.  —_ University. 
PB90-114711/GA 006,065 


Evaluating Distance Learning Technology. 
PB90-125246/GAR 
Distance Learning Case Studies. 
PB90-125295/GAR 
TECHNOLOGY TRANSFER 

Technology transfer at the Morgantown Energy Technol- 
ony Center. FY 88 program report. 

DE8 005,792 


005,041 


005,315 


005,315 


005,317 


9000949/GAR 


TECHNOLOGY UTILIZATION 
a for CFC (Chlorofluorocarbons)/Halon De- 


truction. 
PB90-1 16955/GAR 005,850 


Non-Waste Technology. Volume 1. 
PB90-123035/GAR 

TECTONICS 
Evaluation of Hypotheses for the Cause of the 1886 
Charleston Earthquake. 
NUREG/CR-5269/GAR 006,463 


} ee manag 4 Geology and Tectonics of the Orville Coast 
Region, Southern Antarctic Peninsula, Antarctica. 
PB! 0-116708/GAR 
TELECOMMUNICATION 
Federal ADP and Telecommunications Standards Index. 
PB90-125055/GAR 005,684 
TELECONFERENCING 
Italian Telecommunication Experiments on the Olympus 


Satellite. 
N89-29644/6/GAR 006,906 


Deutsche Bundespost/FTZ (Fernmelidetechnisches Zen- 
tralamt) Activities in the Olympus Experimentation Pro- 


ram: Objectives and Experiment Set-Ups. 

189-29646/1/GAR 006,908 
Memorial University of Newfoundland International Dis- 
tance Education and Telemedicine Projects. 
N89-29652/9/GAR 005,299 
Distance Learning via Interactive Telecommunications: 
Access Network’s Experience. 
N89-29653/7/GAR 005,300 
Tele-Education and Advanced Open Learning Systems. 
Its Verification on Olympus. 
N89-29655/2/GAR 005,302 
Multipoint Videoconferencing Trends and Techniques. 
N89-29659/4/GAR 005,306 
DICE (Direct Inter-Establishment Communications Experi- 


ment): A Videoconferencing System at 20/30 GHz. 
N89-29660/2/GAR 005,614 


Human Factors Concerning Videoconferencing Systems 
in the Olympus Program. 
N89-29661/0/GAR 005,615 


Americans Taking the Plunge with Videoconferencing. 
N89-29668/5/GAR 005,621 


Possible Uses of the Olympus Satellite for the Improve- 
ment of Communications in Medicine. 
N89-29670/1/GAR 006,332 


European Satellite Users’ Association as an Education 
Broadcaster on Olympus. 
N89-29673/5/GA' 005,308 


Summary of 20/30 GHz Payload Activities. 
N89-29678/4/GAR 

TELEMETER SYSTEMS 
WHO! (Woods Hole Oceanographic Institution) Acoustic 


Telemetry Project. 
AD-A213 007/8/GAR 005,593 


TELEMETRY 


BPCHL-1 Satellite Telemetry System. Abstract Only. 
N89-29398/9/GAR 006,879 


TELEOPERATORS 
Location of Planar Targets in Three Space from Monocu- 


lar | 
006,835 


006,046 


006,464 


006,913 


mages. 
N89-29991/1/GAR 


TELEPHONE SYSTEMS 
US Sprint's FTS2000 Levelised Prices to Federal Agen- 
cies (for Apple Microcomputers). 


PB90-500489/GAR 


TELEVISION SYSTEMS 
Possible Uses of the Olympus Satellite for the Improve- 
ment of Communications in Medicine. 
N89-29670/1/GAR 006,332 
TELEVISION TRANSMISSION 
Deutsche Bundespost/FTZ (Fernmeldetechnisches Zen- 
pany Activities in the Olympus Experimentation Pro- 
pram Objectives and Experiment Set-Ups. 
189-29646/1/GAR 006,908 


TELLURIUM ISOTOPES 
Neutron cross section measurements using the Oak 
Ridge electron linear accelerator. Performance report, 
July 1988-July 1989. 
DE89015615/GAR 006,772 
TELSTAR SATELLITES 
Roie of Experimental Satellites for European Telecom- 
munications Operators. 
N89-29602/4/GAR 006,899 
TEMPERATURE 
Preliminary Comparison of Temperature Soundings Ob- 
tained from Simultaneous Radiometric, Radio-Acoustic, 
and Rawinsonde Measurements. 
PB90-119835/GAR 005,190 
TEMPERATURE CONTROL 
Spacecraft Component Heater Control System. 
PAT-APPL-7-361 200/GAR 
TEMPERATURE EFFECTS 


Influence of organic coal structure on liquefaction behav- 
under low-severity conditions. 
005,790 


005,627 


006,838 


ior 
DE89013587/GAR 


| ee of Temperature Gradient and Growth Rate on the 
lorphology and Fatigue Properties of MAR-M246(Hf). 

Noo 29528/1/GAR 006,147 
TEMPERATURE GRADIENTS 

Effects of Temperature Gradient and Growth Rate on the 

Morphology and Fatigue Properties of MAR-M246(Hf). 

N89-29528/1/GAR 006,147 
TEMPERATURE MEASUREMENT 

Aerothermodynamic Instrumentation. 

N89-29310/4/GAR 
TEMPERATURE MEASURING INSTRUMENTS 

Fiber Optic Temperature Measurement, Sensors, and 

Thermometers. June 1988-November 1989 (Citations 

from the INSPEC: Information Services for the Physics 

and Engineerin: —_— Database). 

PB90-851502/ 006,070 
TEMPERATURE ae 

Spectral Analysis of Temperature and Brunt-Vaisala Fre- 

quency Fluctuations Observed by Radiosondes. 

N89-29925/9/GAR 005,240 
TEMPERATURE SENSITIVE ELEMENTS 

Gas Identification System Using Graded Temperature 

Sensor and Neural Net Interpretation. 

AD-A213 359/3/GAR 006,290 
TENSILE TESTERS 

Behavior of Metal Matrix Composites at Cryogenic Tem- 


peratures. 
AD-A213 080/5/GAR 006, 136 


TENSILE TESTS 
Furnace for Tensile/Fatigue Testing. 
PAT-APPL-7-382 885/GAR 
TENSION 
Sleep Problems, Health Symptoms, and Tension/Anxiety 
and Fatigue During Wartime Cruising in a Moderately 
High Heat/Humidity Naval Environment. 
AD-A213 071/4/GAR 006,306 
TERATOGENS 
Developmental Toxicity Evaluation of Butyl Benzyl Phthal- 
ate (CAS No. 85-68-7) Administered in Feed to CD Rats 
on Gestational Days 6 to 15. 
006,325 


006,870 


006,090 


PB90-115346/GA 


TERBACIL 
Pesticide Fact Sheet Number 206 Terbacil. 
PB90-114737/GAR 

TERRESTRIAL ECOSYSTEMS 
Terrestrial Ecosystem Exposure Assessment Model 


(TEEAM). 
PB90-119959/GAR 005,989 
Enhanced Ecological Succession Following Phosphate 


Mining. 
PB90-120387/GAR 006,254 

TERRESTRIAL RADIATION 
Distinguishing Contributions of Earth’s Surface and At- 
mosphere to Outgoing Radiation. Abstract Only. 
N89-29404/5/GAR 005,265 
Atmospheric Lyman-Alpha Emissions (ALAE). 
N89-29415/1/GAR 

TERTIARY AMINES 
N-Dealkylation of Tertiary Amines. 
PB90-120502/GAR 

TEST AND EVALUATION 
Repair, Evaluation, Maintenance, and Rehabilitation Re- 
search Program. Hydroelectric Generator and Generator- 
Motor Insulation Tests. 
AD-A212 924/5/GAR 


005,987 


005,266 


005,433 


005,777 





Automated Generation of Scenes Based on DLMS (Digi- 
tal Land Mass System) Data Base. 
AD-A213 050/8/GAR 

TEST EQUIPMENT 
Mobile Combustion Diagnostic Fixture and Its Application 
to the Study of Propellant Combustion: Part 1. Investiga- 
tion of the Low Pressure Combustion of LOVA XM39 Pro- 


peliant. 
AD-A213 272/8/GAR 006,633 
Expert System for Test Program Set Fault Candidate Se- 


n. 
AD-A213 338/7/GAR 005,655 


TEST FACILITIES 
AF-36M Airflow Rig. Nozzle Airflow Measurements. 
AD-A213 339/5/GAR 005,572 


VIBRAFUGE: A b cones environment testing facility-vi- 
bration testi 3 
DE89015120. GAR 006,735 


Larve: A Hypersonic Flight-Test Facility Launched by 
Ariane 4. 
N89-29445/8/GAR 006,846 


Establishment of the Innovative Technology Utilization 

Center at West _ University. 

PB90-114711/GAI 006,065 
TEST METHODS 


Development of an Analytical Method for the Determina- 
tion of ive Residues in Soil. Part 3. Collaborative 
Test Results and Final Performance Evaluation. coneer 


AD-A213 000/3/GAR 
Chain Sampling as Used in Armor Acceptance Testing. 
/GAR 006, 


AD-A213 331/, 


TEST SETS 
pee. a System for Test Program Set Fault Candidate Se- 


AD-ADI3 338/7/GAR 005,655 


TESTS 


Review of Undrained Shear Strength bop Methods 
Used the Bro State Department of Highways and 


Public Trai 
005,552 


006,410 


nsporta’ 
PB90-115635/GAR 


TETHERED SATELLITES 


Motion of Tether During Deployment and Retrieval of 
Tether System in Orbit. Abstract Only. 
N89-29361/7/GAR 006,876 


Use of -. Tethered Satellite System to Perform Low 


Density A ics Studies. 
N89-29476/3/GAR 006,828 


TEXT PROCESSING 
Hi ext: Another Step Toward the Paperless Ship. 
AD-A213 057/3/GAR 


Select the Text: A Macintosh Moving Window Applica- 


tion. 

AD-A213 268/6/GAR 005,653 
K of Connectors as Cohesion in Text: A Com- 
— — of Native English and ESL (English as a 


age) Speakers. 
AD ALIS 5 2ee aA 005,293 


TEXTURE 
Texture Monitoring in Aluminum Alloys: A Comparison of 
Ultrasonic and Neutron Diffraction Measurements. 
PB90-117409 006,185 
TFTR TOKAMAK 
po of ICRF antenna phasing on metal impurities in 


DE89014009/GAR 006,700 
THAILAND 
—e Rate, and Agricultural Pricing Policies in 


ailand. 
PB90-119702/GAR 


THEMATIC MAPPERS (LANDSAT) 
Demonstration Project Relating to Remote Sensing Tech- 
niques and Methods for Monitoring the Quality of the 
Natural Environment. 
N89-29830/1/GAR 006,489 
THEMATIC MAPPING 
Water Depth Mapping by Means of Landsat TM (Themat- 


ic Mapper). 
N89-29826/9/GAR 006,485 
THERAPY 
Collaborative Ocular Melanoma Study (COMS). Manual of 
Procedures. 
PB90-115536/GAR 
THERMAL ANALYSIS 


Feature Modeling: The Incorporation of a Front and Eddy 
Map into Optimum Interpolation-Based Thermal Analysis. 
AD A213 253/8/GAR 006, 


Thermo-Viscoplastic Analysis of Hypersonic Structures 
Subjected to ere Aerodynamic Heating. 
N89-29328/6/GAR 006,871 


Development of an Integrated BEM (Boundary Element 
Method) for Hot Fluid-Structure Interaction. 
N89-29801/2/GAR 

THERMAL EMISSION 
Arc-Textured High Emittance Radiator Surfaces. 
PAT-APPL-7-381 240/GAR 

THERMAL ENERGY STORAGE EQUIPMENT 
Potential industrial applications for composite phase- 
change materials as thermal energy storage media. 


005,415 


006,236 


005,579 


006,131 
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DE89015170/GAR 
THERMAL MATURITY 

Chemical Characterization of Thermal Maturity in Coals 

Using High Resolution Chroma’ Methods. Annual 

Report May 1988-April 1989. 

PB90-114854/GAR 
THERMAL MEASUREMENT 

Measurements of 


Molar tt Capacity at Constant 
Volume: Cv,m(xCH4+ Ceocare T = 100 to 320 K, p 
< or = 35 MPa). 


PB90-117896 005,810 


THERMAL PROPERTIES 
Feature Modeling: The Incorporation of a Front and Eddy 
Map into Optimum Interpolation-Based Thermal Analysis. 
AD-A213 253/8/GAR 006,623 
THERMAL PROTECTION 
Research of H-2 oa Plane (HOPE). 2. Thermal 


Structural by pyr 

N89-29471/4/GAR 006,893 

Analysis of Internal Ablation for the Thermal Control of 

Aerospace Vehicles. 

N89-29477/1/GAR 006,829 
THERMAL RADIATION 

Upward Turbulent Flame Spread on Wood under External 

Radiation. 

PB90-118050 005,381 
THERMAL STRESSES 


Performance Modification ee Alteration of Molecu- 
lar Mechanisms of lation. 
006,305 


005,819 


005,807 


AD-A212 933/6/GAR 


Stress _Inten: Factors for Cracking Metal Structures 
Bockg Rapid Yhermal Load oading. Volume 2. Theoretical 


Background. 
ADAG 3 297/5/GAR 006,175 


THERMIONIC CONVERTERS 
True Asymptotic Plasma-Sheath ev with an As- 
ymptotically Correct Collisional Presheath. 
AD-A212 857/7/GAR 006,695 
THERMOCHEMISTRY 
FLIC (FLame with Implicit Convection)-A Detailed, Two- 
Dimensional Flame Model. 
AD-A212 953/4/GAR 005,565 


CANOES II; Dynamics of Atmospheric Infrared Thermo- 
chemical Excitation. Volume 1. 
AD-A213 341/1/GAR 005, 165 


CANOES II; Dynamics of Atmospheric Infrared Thermo- 
chemical Excitation. Volume 2. 
AD-A213 342/9/GAR 005, 166 


CANOES II; Dynamics of Atmospheric Infrared Thermo- 
chemical Excitation. Volume 3. 
AD-A213 343/7/GAR 005, 167 


CANOES II; Dynamics of Atmospheric Infrared Thermo- 

chemical Excitation. Volume 4. 

AD-A213 344/5/GAR 005, 168 
THERMOCLINES 

SYNOP Pilot Experiment: Inverted Echo Sounder Data 

Report for November 1986 to March 1987. 

AD-A213 356/9/GAR 006,624 
THERMODYNAMIC EQUILIBRIUM 

Equilibrium Crystal Shapes and Surface Phase Diagrams 

at Surfaces in Ceramics. 

PB90-117755 006,186 
THERMODYNAMICS 

Coal thermolysis modeling: The effects of restricted diffu- 

sion on thermal reaction pathways. 

DE89011229/GAR 005,794 

Biological Thermodynamic Data for the Calibration of Dif- 

ferential Scanning Calorimeters: Heat Capacity Data on 

the ep | Transition of Lysozyme in Solution. 

PB90-1179 005,502 
THERMOELASTICITY 

Penalty Element Formulation for Calculating Bulk Stress. 

N89-29813/7/GAR 006, 7: 


THERMOGRAPHY 


Aerothermodynamic Instrumentation. 
N89-29310/4/GAR 006,870 


Computerized Thermography to Measure Heat Transfer 
from a Plate to Circular Air Jets. 
N89-29720/4/GAR 006,674 
THERMOGRAVIMETRIC ANALYSIS 
Thermal Analysis Study of Antimony Sulfides. 
AD-A212 993/0/GAR 
THERMONUCLEAR REACTIONS 
Review of computer — in the Magnetic Fusion 


Energy Theory 
DE89015617/GAR’ 006,702 


Massachusetts Institute of Technology Plasma Fusion 

Center, 1988-1989 report to the President. 

DE89016050/GAR 006,703 
THERMONUCLEAR REACTORS 


Boundary effects on the MHD (Magnetohydrodynamics) 
dynamo in laboratory plasmas. 

DE89015207/GAR 006,701 
Upgrade of a fusion accident analysis code and its appli- 
cation to a comparative study of seven fusion reactor de- 


ns. 
De8901 6059/GAR 006,502 


005,449 


THREE DIMENSIONAL DISPLAY SYSTEMS 


THERMOPHYSICAL PROPERTIES 
porn enaeeties for Materials and Structures 
Study, Addendum No. 1. 
N89-29478/9/GAR 006,142 


Measurements of Molar 


it Capacity at Constant 
Volume: ira (ECoG Te 100 to 320 K, p 


005,810 
Adhesive of Thermoplastic Composites. 
AD-A213 358/5/GAR 
THERMOSPHERE 


—- Neutral Atom Precipitation (ENAP). 
N89-29419/3/GAR 005,173 


Effects from the Coupling from Below on the Lower Ther- 

mosphere 4 

N89-29862/4/GAR 005,204 

IMAP Tides Middle Atmosphere Program 
005,217 


006,140 


\TMAP). 
N89-29894/7/GAR 
NB8 28696/3 Tides. 

N89-; /2/GAR 005,219 
Control of the Lower Thermosphere Wind 


System over East Siberia. 
N89-29900/2/GAR 005,223 


Seasonal Variation of Turbulence Intensities in the Upper 
Lower Thermosphere Measured by 


Radar Ti 
N89-29920/0/GAR 
THIN FILMS 
om of Molecules at Corrugated Thin Metal 
AD-A213 017/7/GAR 005,440 
Mechanisms in Reactive lon Etching of Silicon Carbide 


Thin Films. 
AD-A213 pignteaicngen 006,119 


Current Injection Pumping of Organic it Emitters. 
AD-A213 1B /2/GAR ~ 005,723 


Raman Spectroscopic Study of Vapor Deposited 
Poly(N,N-bis(pheno: )pyromeliitimide) Films. 

AD-A213 352/8/GAI 005,515 
Novel thin-film CulnSe2 fabrication. Final subcontract 


neon January 1989. 
'89009440/GAR 006,121 


Alternative fabrication techniques for high-efficiency 

ne Sec aes Gee” 
contract report, 10 November 1987-31 December 1988. 

DE89009451/GAR 006,168 


of the friction of hot-filament- 


diamond thin films. 
Beaao! 5986/GAR 006,129 


Electrical Properties of Ultra-Thin Thermal Silicon Layers 
and Tech Parameters Influence. 
N89-29697/4/GAR 005,760 


Method for Fabricating Thin Film Metallic Meshes for Use 

as Fabry-Perot Interferometer Elements, Filters and 

Other Devices. 

PATENT-4 818 661 005,728 

Cathodoluminescence of Defects in Diamond Films and 

— Grown by Hot-Filament Chemical-Vapor Deposi- 

PBo0-117961 006,133 

Magnetic Behavior of Compositionally Modulated Ni-Cu 

Thin Films. 

PB90-118084 006, 187 
THIN WINGS 

Chordwise Loading and Camber for Two-Dimensional 

AD-A213 318/9/GAR 005,048 
THIOBACILLUS FERROXIDANS 

Electrochemistry of Thiobacillus ferrooxidans reactions 

— Technical progress report, April 15-August 15, 

DE89015593/GAR 006,265 
THORIUM 230 TARGET 


ae eee Electron-Spin Analyzers. 
PB90-117938 006,066 


THREAT EVALUATION 


005,235 


: Prospects for Change 1989. 


Soviet Military Power: 
AD-A212 860/1/GAR 005,318 


THREE BODY PROBLEM 
Third-Bodies in Tri 
N89-29769/1/GAR 
THREE-DIMENSIONAL CALCULATIONS 
Combined Use of Three Different 
the at none of Meso-Beta lace Winds Over 
Complex Terrain. 
AD-A213 077/1/GAR 005,193 
Framework of Cloud Parameterization Including Ice for 3- 
D Mesoscale Models. 
DE89911495/GAR 005,264 
THREE DIMENSIONAL DISPLAY SYSTEMS 
Low-cost three-dimensional stereoscopic display tech- 


for computer-aided design. 
Deseo! 1635/GAR 005,658 
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THREE DIMENSIONAL FLOW 


Noo.20728/8/GAR 
THREE MILE ISLAND-2 REACTOR 
SE eee Soe Seneetaer bite ahest tenes ete 
examination and 
DE89016172/GAR 006,540 
THRUST 
Minumum-Pulse 
N89-29364/1/GA 
TIME 


005,072 


aft Stabilization. Abstract Only. 
006,8: 


+ oe Characteristics of Visual Localization. 


ADA2i 934/4/GAR 006,284 
TIME DIVISION MULTIPLE ACCESS 

Adaptive TDMA (Time Division Multiple Access) for Fade 

Countermeasures. 

N89-29623/0/GAR 005,600 


ive TDMA (Time Division Multiple Access) for 20/ 
30 Ghz Fade Countermeasures. 
N89-29624/8/GAR 005,601 


Fade Detector for the FODA-TDMA (First in first out Or- 
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AD-A212 993/0/GAR 005,449 


Morphological aspects of the friction of hot-filament- 
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89015986/GAR 006,129 


between Rubbing Ceramics. 
006, 108 


M' 


Pollution by Laser-in- 
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Mechanical and Material Interaction in Fretting. 
N89-29766/7/GAR 006,109 


Experimental Evidence for Friction and Wear Modeling. 
N89-29767/5/GAR 006,110 


Third-Bodies in Ti 
N89-29769/1/GAR 006,112 
Tribochemical Mechanism of Alumina with Water. 
PB90-117722 006,126 
TRIM (AERODYNAMICS) * 
Development of a Three-Axis Trim Program. 
AD-A212 883/3/GAR 
TROPICAL REGIONS 
Tropical and Subtropical Fisheries T: Society 
of the Americas. Conference Proceedings: Annual Con- 
ference (13th). Held in Gulf Shores, Alabama on October 


005,044 


005, 106 


TROUBLESHOOTING 
ene RETIN RNS SE 
AD-A213 135/7/GAR 005,635 
Empirical Analysis and Refinement of Expert System 


AD-A213 240/5/GAR 005,695 
TROUT 


Chronic Ti 

PB90-106196/ 
TRUCK TRACTORS 

Fleet Accident Evaluation of FMVSS (Federal Motor Ve- 

hicle Safety 121. 

PB90-119876/GAR 006,952 


TRUCKING INDUSTRY 
Providing Access for Large Trucks. 
PB90-115023/GAR 


TRUCKS 
Zero Alcohol and Other Options: Limits for Truck and 
Bus Drivers. 
PB90-115015/GAR 006,945 
Se 6 a Gate ene ve 


P8901 19876/GAR 006,952 
a —- Accident Rates of Existing Longer Com- 


PBOO-121120/GAR 006,953 
TSUNAMIS 
United States Tsunamis (including United States Posses- 


sions) 1690-1988. 
PB90-116690/GAR 


TUCSON AQUEDUCT 


of Ammonia to Rainbow Trout. 
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TUNGSTEN ALLOYS 
Creep Behavior of Tungsten Fiber Reinforced Niobium 
Metal Matrix % 
N89-29522/4/ 006,146 
TUNGSTEN BASE ALLOYS 


Freeze-dried processing of tungsten heavy alloys. 
DE89015171/GAR " 


TUNNELING (ELECTRONICS) 
. and Study of Materials for Superconducting 
AD-A212 966/6/GAR 006,710 


TUNNELS 
Clover Fork Tunnel Diversion Project Harlan, Kentucky, 


a Model Investigation. 
AD-A212 878/3/GAR 005,524 
TURBINE BLADES 


\ Modules for | tit ipline 

pre Integrating Discipl Specific 
N89-29793/1/GAR 005,577 
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N89-29802/ _— 006,833 
TURBINE PUMPS 


pean erg omg Test Results for the SSME 
Shuttle Main Engine) HPOTP wan Pressure 

Oxygen Turbopump) Turbine = for the Cur- 

rent and an | Swirl Brak 

N89-29349/2/ 006,822 

TURBOJET ENGINES 
3-D Inelastic Analyses for Computational Structural Me- 
N89-29804/6/GAR 005,580 


TURBOMACHINERY 


ee oo ee Pe 
Finite Element Code. 


006,191 


AD-A213 058/1/GAR 006,100 
Probabilistic Finite Element Analysis of Dynamic Structur- 


al Response. 
AD-A213 249/6/GAR 005,571 
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TURBULENCE 
Lifted Turbulent Jet Flames: A Stability Criterion Based 


on the Jet py vas a Structure. 

AD-A213 177/9/GAR 005,566 
Relaxation Behavior of a Hot-Film Anemometer under Im- 
posed Bias Flow. 

AD-A213 192/8/GAR 006,665 
Soares of wind bye simulation models for sto- 


for horizontal-axis wind turbines. 
Beescoss42/ 005,818 


Transition and Turbulence (Hydrodynamic Visualizations). 
N89-29722/0/GAR 006,675 


Upward Turbulent Flame Spread on Wood under External 
Radiation. 


PB90-118050 005,381 
TURBULENCE MODELS 


Measurements of Hypersonic Flowfields. 
N89-29311/2/GAR 006,671 


Turbulence at the Cross Roads: The Utility and Draw- 
traditional ‘ 


backs of Ti 
N89-29704/8/GAR 005,068 


Discussion of Turbulence Modelling: Past and Future. 
N89-29707/1/GAR 005,069 


TURBULENT BOUNDARY LAYER 
Laminar-Turbulent Transition Problems in Supersonic and 
N89-29314/6/GAR 006,672 


TURBULENT DIFFUSION 
Dynamics of the Middle yo in Winter (Dynam- 
= Interrelation between the Different Variations of Tur- 
pe ate a and | ic Absorption Originating in 
NS9-29850/0/GAR 005,201 


Measurements of Turbulence and Its Evolution and Varia- 


bility during MAP (Middle atmosphere Program). 
N89-29871 /S/GAR : 005,209 


TURBULENT FLOW 
Stieltjes Int a ey and Effective Diffusivity 
Bounds for Turbulent Transport. 
AD-A213 020/1/GAR 006,663 
Fundamental Studies of Turbulent Wall Pressure Fluctua- 
Sean ie Apeegpene Co Aegean Aenatne Sane Spe, 
ADAD13 041/7/GAR 006,659 
Two-Spark Schlieren System for Very-High Velocity 
Measurement. 
AD-A213 176/1/GAR 005,087 
Molecular Mixing and Chemical Reactions in Turbulent 
Shear Layers. 
AD-A213 197/7/GAR 005,469 
Structure of the essible Turbulent Shear Layer. 
AD-A213 251/2/GAI 005,047 
: —— Flume at the Coastal Research Laboratory. Part 


. Flow Characteristics. 
AD-A213 288/4/GAR 


Asymptotic Behavior of a Flat Plate Wake. 
N89-29327/8/GAR 


Turbulent Swirling Jets with Excitation. 
N89-29329/4/GAR 
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backs of Traditional 
N89-29704/8/GAR 005,068 


Coenen te Sade Tien Cenarenont Sau 
tion in Turbulent Incompressible Flow. 
N89-29723/8/GAR 005,072 
Numerical eee pd of an Internal Layer in Turbulent 
Flow over a Curved Hi 

005,074 


N89-29725/3/GAR 
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bility atmosphere Program). 
N89-29871/5/GA 005,209 
Implications of Recent Experimental Results for Modeling 
Reactions in Turbulent Flows. eaaerr 


005,066 
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TURBULENT JETS 
Multiwave Interactions in Turbulent Jets. 
N89-29714/7/GAR 

TURBULENT WAKES 
Experimental inves: 
in the Vicinity of a 
N89-29325/2/GAR 


TURTLES 
of the Western Atlantic Turtle Symposium 
- (andy Held in Mayaguez, Puerto Rico on October 12-16, 


PBO0-1 15403/GAR 006,584 
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tion of , Three Dimensional Wake 
ing-Body Junction. 
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TWO DIMENSIONAL 
FLIC (FLame with Implicit Convection)-A Detailed, Two- 
Dimensional Flame Model. 
AD-A212 953/4/GAR 005,565 


TYROSINE 
Mechanisms of Free Radical Chemistry and Biochemistry 


of Benzene. 
PB90-117714 005,491 


U.S.S.R. SPACE PROGRAM 
Phobos Mission Plan, Scientific Goals. 
N89-29379/9/GAR 006,808 
Benefits to National Economy from Space Research. 
N89-29399/7/GAR 
ULCERS 
Gastrointestinal Ulcers. a, hecho 1989 (Ci- 
tations from the Life Sciences Collection Database). 
PB90-851015/GAR 006,244 
ULTRAFINES 
Recovery of Particle Size Distribution of Ultrafine Aero- 
sols from Diffusional Decay Measurements. 
AD-A213 006/0/GAR 006,339 
ULTRASONIC RADIATION 
Localization of Ultrasound in Thick Composites. 
AD-A212 994/8/GAR 
ULTRASONIC TESTING 
Performance of a broadbanded ultrasonic transducer with 
coaxially mounted, nondirectional receiver. 
DE89015838/GAR 006,088 
eae oe oes TESTS 
Numerical Analysis of Scattering by Interface Flaws. 
AD-A212 996/3/GAR 006,711 
Scattering by Multiple Crack Configurations. 
AD-A213" 037/5/GAR 
ULTRASONIC WAVE TRANSDUCERS 
Performance of a broadbanded ultrasonic transducer with 
coaxially mounted, nondirectional receiver. 
DE89015838/GAR 006,088 
ULTRASONICS 
On-Line Wear Particle Monitoring Based on Ultrasonic 
Detection and Discrimination. 
AD-A212 956/7/GAR 006,167 
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Reflection by Defective Diffusion Bonds. 
AD-A212 995/5/GAR 


Scattering by Multiple Crack Configurations. 
AD-A21 3 037/5/GAR 

ULTRAVIOLET ASTRONOMY 
Far Ultraviolot Space Telescope (FAUST). 
N89-29426/8/GAR 

ULTRAVIOLET SPECTROSCOPY 
Imaging Spectrometric Observatory (ISO). 
N89-29418/5/GAR 

ULTRAVIOLET TELESCOPES 
Far Ultraviolot Space Telescope (FAUST). 
N89-29426/8/GAR 

UNDERGROUND DISPOSAL 
Repository Technology Program activities, FY 1988. 
DE89015187/GAR 006,515 


2000-hour stress-corrosion cracking tests on 90-10 cu- 
pronickel in simulated Hanford groundwater. 
006,525 


006,170 


006,715 
005,150 
005,269 


005,150 
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Development of a Methodology for Regional Evaluation 
of Confining Bed Integrity. 
PB90-119942/GAR 006,015 
UNDERGROUND EXPLOSIONS 
Effects of a Descending j yy Slab on Yield Esti- 
mates of Underground N 
AD-A213 305/6/GAR 005,704 
UNDERSEA MEDICINE 
Workshop on Enriched Air Nitrox Diving. 
PB90-122680/GAR 
UNDERWATER 
Submersible Packaging Techniques. 
AD-A213 157/1/GAR 
UNDERWATER ACOUSTICS 


Planetary Wave Analysis Using the Acoustic and Conven- 
tional Arrays in the 1981 Ocean Tomography Experiment. 
AD-A213 075/5/GAR 006,620 


Feature Modeling: The Incorporation of a Front and Eddy 
Map into Optimum Interpolation-Based Thermal —_, 
AD ADS 253/8/GAR 


UNDERWATER OBJECT LOCATORS 


006,312 


005,766 


AD-A212 943/5/GAR 
Real Time Image Enhancement during Underwater Re- 


covery Operations. 
AD-A213 139/9/GAR 006,338 


UNDERWATER SOUND 
ULF/VLF (0.001 to 50 bey Seismo-Acoustic Noise in the 
Ocean. Proceedings of a bencarigs Be. Held at Austin, 
Texas on November 29-December 1, 
AD-A212 942/7/GAR 006,615 


Relaxation Behavior of a Hot-Film Anemometer under Im- 
posed Bias Flow. 
AD-A213 192/8/GAR 006,665 
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UNITED STATES 
US flow-1988 
DE89015186/GAR 005,828 


Annual outlook for US electric power 1989. Projections 
De86015567/GAR 005,782 


Cost and ity of fuels for electric utility plants 1988. 
DE89015596/GAR 005,829 
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Exporter: 
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G fatterns: R and D in the United States. 
PB TOaearGAR 005,042 


po Markets for U.S. Grain and Products, September 
PB90-122201/GAR 005,097 


Quarterly Coal a (QCR), 1988. 
PB90-500505/GAI 005,813 


Annual Electric Generator Report (Form EIA-860) 1900- 
1988 (ASCII). 
005,780 
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Annual Electric Generator Report (Form EIA-860) 1900- 

1988 (EBCDIC). 

PB90-500521/GAR 005,781 
UNITED STATES NAVAL ACADEMY 

ae of Research Academic Departments, 1987- 


1988. 
AD-A213 252/0/GAR 006,440 


UNIVERSITIES 


Quality and Quality Management: Status and Chal 
800119991 /GAR 008919 


University-Ind Resource Relationships in the Greater 
Southern Tier of New York. 
PB90-120239/GAR 


UNSTEADY FLOW 


‘qua’ 
N89-29322/9/GAR 005,061 


Time Domain Numerical Calculations of Unsteady Vorti- 
cal Flows About a Flat Plate Airfoil. 
N89-29726/1/GAR 005,075 
UPHOLSTERY 
Improving the Fire Resistance Properties of Upholstered 


Furniture. 

PB90-1 22425/ GAR 005,371 
UPLINKING 

Adaptive Coding/Up-Path Power Control Fade Counter- 

measure Experiment via Olympus. 

N89-29627/1/GAR 005,603 


Olympus Data Trials Using the London Uplink. 
N89-29663/6/GAR 


UPPER ATMOSPHERE 
—_ Emissions Photometric Imaging (AEPI) Ex- 


perime: 
Nigo-29424/3/GAR 005,174 
Meteor Radar as a Tool for Upper Atmosphere Re- 


search. 
N89-29875/6/GAR 005,213 
om Geophysical Data. Data Summary January-March 


989. 
PB90-123985/GAR 005,191 


UPPER IONOSPHERE 
Satellite and Surface Measurement of Latitudinal Distribu- 
tion of a lonosphere Parameters Near Main lono- 
spheric he on . Abstract Only. 
N89-29366/6/GAR 005, 169 
URANIUM 
Characterization of electron-beam weld processes in ura- 
nium by acoustic emission monitoring. 
DE89016044/GAR 006,563 
General analytical evaluation program (GAE). Final 
r 1979-1984. 
006,565 


005,617 


DE89016064/GAR 


URANIUM 235 
General analytical evaluation program (GAE). Final 
r 1979-1984. 
DE89016064/GAR 006,565 
URANIUM 238 TARGET 
Differential neutron production cross sections and neu- 
tron yields from stopping-length targets for 256-MeV pro- 


tons. 

DE89015976/GAR 006,783 
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High density tes by hot isostatic pressii 

DE8901 pase/GaR” a — 
URANIUM DIOXIDE 

Effects of Finite Volumes on Electronic Energy Transfer. 

AD-A213 013/6/GAR 005,453 
URBAN DEVELOPMENT 


Information Resources in Housing and Urban Develop- 
ment. Second Edition. 
006,965 
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URBAN TRANSPORTATION 
Traffic Safety Theory and Research Methods: Session 2. 
Models for Evaluation. 
PB90-124405/GAR 006,957 
UROLOGIC DISEASES 
U. S. Renal Data System: 1989 Annual Data Report. 
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PB90-119967/GAR 006,239 
Impact of the Changes in the End Stage Renal Disease 
Composite Rate. 

PBOO-120460/GAR 006,240 


US DOD 
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PB90-124769/GAR 006,448 
Advance Pay Incident to a Permanent Change of Station 
(PCS) for Members of the Uniformed Services. 
PB90-124850/GAR 006,449 
US DOE 
pan | Materials Coordinating blag (EMaCCc). 
nual technical report, fiscal year 1 
D890! 5180/GAR 006,193 


Fuels Spill Test Facility. 
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jecent accomplishments of the US Department of Ener- 
's Least-Cost Utility Plan: program. 
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US EPA 
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Protection Agency) Acid Rain Assessment. 

Deseo 1s364/CR 006,027 
US NRC 

Title = of Documents Made Publicly Available, July 1- 


31, 198: 
NUREG-0540.V1 1-N7/GAR 006,553 


Human Factors Ley ey Research Program Plan. 

Fiscal Year 1989 to Fiscal Year 1992. 

NUREG-1384-V1/GAR 006,511 
US SPRINT FTS2000 

US Sprint’s FTS2000 Levelised Prices to Federal Agen- 


cies (for Apple Microcomputers). 
PB90-500489/GAR 005,627 


USER CHARGES 
Building Support for increasing User Fees. 
PB90-114448/GAR 

USER MANUALS 
User’s Manual for the Ride Motion Simulator. 
AD-A212 855/1/GAR 


USER MANUALS (COMPUTER PROGRAMS) 
System Guide to SPEEDI: The Sandia Partitioned Engi- 
neering Environmental Database Implementation. 
DE89015166/GAR 005,355 
DEWFALL X.0 (Unverified Prototype): Engineeri tart 
ware for Non-Steady Radial Fama Transfer with 
zation/Condensation. Draft User Manual. 
DE89016311/GAR 005,263 
Nimbus-7 ERB (Earth Radiation Budget) Solar Analysis 
Tape (ESAT) User's Guide. 
N89-30151/9/GAR 005,156 
USDA (United States of sese Nutrient 
Data Base for Standard Reference, Release 
PB90-500455/GAR 005,111 
riculture) Nutrient 
eviated Version, 


USDA (United States 
Data Base for Standard 
Release 8. 
PB90-500463/GAR 005,112 
USDA (United States Department of Pp ey Nutrient 
= Base for Standard Reference, Release 7, Supple- 
P890-500471 /GAR 005,113 
USER REQUIREMENTS 
Addressing user display requirements from a ‘arge and 
diverse user community. 
serernidapnene=ins 005,657 
Missions and Requirements. 
NBO 29907/0/GAR 006,670 


Satellite and/or Ground Based Networks: User —_—_. 
N89-29629/7/GAR 


Human Factors Concerning Videoconferencing pores 
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N89-29661/0/GAR 005,615 

Overview of Satellite-Based Tele-Education Activities in 
ida. 


Canar 
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USSR 
Soviet Military Power: Prospects for Change 1989. 
AD-A212 860/1/GAR 005,318 
Gorbachev's Policies Toward Western Europe: A Balance 
Sheet. Executive Sumi 
AD-A212 917/9/GAR 005,319 
Soviet Counterinsu 
AD-A213 072/2/GA 
Downgrading the Military in Soviet Foreign Policy. 
AD-A213 134 /6/GAR 005,320 
Communist Party of the Soviet Union Politburo and Sec- 

October 1989. 


retariat: A Reference Aid, 
PB89-928111/GAR 005,321 


V/STOL AIRCRAFT 
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Takeoff and Vertical Landing) Hot Ingestion and Air- 
= Heating Tests in the NASA (National Aeronautics 
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Speed Wind Tunnel. 
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VACCINES 


Shigella Vacci 
AD-A212 885/8/GAR 


005,062 


006,255 
Epidemiological for Incidence of Shigellosis and 
Hepatitis to Evaluate Potential Field Test Sites for Vac- 
cine Trials. Part 2. Viral Hepatitis. 

006,232 


AD-A213 178/7/GAR 

Genetic and ~ oy en of — anthracis 
Related to Development of an Improved Vaccine. 
AD-A213 238/9/GAR 006,264 


Genetic Engineering of Clostridium difficile Toxin A Vac- 


cine. 
AD-A213 250/4/GAR 006,248 


Quarterly Report, July - September 1989. 
AD ADS SO SIGAR 

VACUUM APPARATUS 
Terra Vac In situ Vacuum Extraction System: Applications 


Report. 
Peet 9744/GAR 006,013 


VANADIUM OXIDES 
Structure of V9Mo6040 Determined by Powder Neutron 


Diffraction. 
PB90-117995 005,503 


VAPOR CONDENSATION 
DEWFALL X.0 (Unverified Prototype): Engineering Soft- 
ware for Non-Steady Radial a fapori- 
zation/Condensation. Draft User Manual. 
E89016311/GAR 005,263 
VAPOR DEPOSITION 
Novel in situ 


006,259 


Ellipsometer for Real Time 
005,470 


Spectroscopic 
of CVD Diamond Films. 
AD-A213 218/1/GAR 
Raman Spectroscopic Study of Vapor 


Deposited 
Poly(N,N-bis(pheno: )pyromelilitimide) ide) Films. 
AD-A213 352/8/GA 005,515 


Chemistry of Adhesion at the Polyimide-Metal Interface. 
AD-A213 353/6/GAR 005,516 


+ seoapmng of Vapor Phase Deposited Ultra-Thin Polyimide 
Films line Silver. 


on Polycrystall 
AD-A213 354/4/GAR 005,517 


VAPORIZATION 
Vaporization of Silicon Carbide Studied by Mass-Loss Ef- 


PB90-121104/GAR 005,508 


VARIATIONS 
Options for variable papaee operation of horizontal axis 


wind turbine generators. 
DE89914431/GAR 005,825 


VECTOR ANALYSIS 
Simplification Methods for the World Vector Shoreline. 
AD-A213 254/6/GAR 006,452 

VEHICLE EQUIPMENT 
Automated Generation of Scenes Based on DLMS (Digi- 
tal Land Mass System) Data Base. 
AD-A213 050/8/GAR 

VEHICLE STABILITY 
Statistical Estimation of Rollover Risk. 
PB90-115445/GAR 

VEHICLE WEIGHT LIMITS 


Providing Access for Large Trucks. 
PB90-115023/GAR 


VEHICLES 
Instrumentation ~~ ace The Vehicular Movement 


Detector Meter (VMDM 
AD-A213 031/8/GAR 006,063 
VELOCITY 
Options for variable speed operation of horizontal axis 
turbine tors. 


wind 
DE89914431/GAR 005,825 


pay eng des Tests de Terrain Bases sur la Vitesse 
de Course: Description d’un Ensemble Calculateur-Logi- 
ciel ( erization of Track Tests Based on Speed: 
Technical Details of the Computer-Software Combina- 


tion). 
PB90-122367/GAR 006,068 
VELOCITY DISTRIBUTION 
Time Domain Numerical Calculations of Unsteady Vorti- 
cal Flows About a Flat Plate Airfoil. 
N89-29726/1/GAR 
VELOCITY MEASUREMENT 
Measurements of Hypersonic Flowfields. 
N89-29311/2/GAR 006,671 


Species ~ or| Measurements in Nonequilibrium 


re edhe 
29312/0/GAR 005,056 


Determining Trajectory of Balloon Motion in Venusian At- 
—_ by Very Long-Base Interferometry Method. Ab- 
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Velocity Accommodation between Rubbing 
N89-29558/8/GAR 006, 108 
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VENTILATION 
High-Fi y Ventilation in Dogs with Three Gases of 


AD-A212 862/7/GAR 006,304 


VENTRICULAR ECTOPY 
Ventricular Ectopy in Totally Symptom-Free Subjects with 


Defined a Artery Anai 
AD-A213 221/5/GAR 006,233 


VENTS 
Note on Calculati 
= Fire Models 


ent Pressure Difference. 
PB9O1 17573 


VENUS ATMOSPHERE 
Determini — of Balloon Motion in Venusian At- 
Very Long-Base Interferometry Method. Ab- 


stract 

N89-29357/ 5/GAR 005,134 
VENUS SURFACE 

G i jorphological Description of Lukelong-Oki- 

peta Area (Venus Surface Photomap, Sheet B-2). 

Abstract Only. 

N89-29381/5/GAR 005,114 


Geological-Morphological Description of Vinmara_and 
Ganiki Planitiae Area (Venus Surface Photomap, Sheet 
B-8). Abstract Only. 
N89-29382/3/GAI 005,115 


aria Bai tnaien Craetaen Description of Loukhy and Ata- 
ins “7 lace Wee Map, Sheet B- 
Neo-29984/9/GAR 005,116 


VERMONT 
Fiscal Year 1988 Program Report: Vermont Water Re- 
sources Research Center. 
PB90-119637/GAR 006,034 
VERTICAL MOTION 
Measurement of Vertical Velocity Using Clear-Air Doppler 


Radars. 
N89-29927/5/GAR 005,242 


VERY LARGE SCALE INTEGRATION 
Computer-Aided Fabrication System Implementation. 
AD-A213 005/2/GAR 005,749 
Transputer Finite Element Solver. 
N89-29777/4/GAR 005,660 


See | VLSI Array for implementing the Kalman Filter 
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VESTA ASTEROID 
Observation of Asteroid 4 Vesta in Vesta-86 Program. 


Abstract Only. 

N89-29385/6/GAR 005,122 
Problem of Rotational Period of Asteroid 4 Vesta. Ab- 
stract Only. 

N89-29386/4/GAR 005,123 
Photometry of Vesta in 1986 Opposition. Abstract Only. 
N89-29387/2/GAR 005,124 


Polarimetry of Vesta in 1986 Opposition. Abstract Only. 
N89-29388/0/GAR 005,125 
Asteroid 4 Vesta: Photometry in Visual Range and 0.92 
M Pyroxene Al ion Band. Abstract Only. 
N89-29389/8/G4AR 005,144 
Surface Polarimetric Heterogeneity of Asteroid 4 Vesta. 
Abstract Only. 
N89-29390/6/GAR 005, 126 
Spectrometry of Asteroids. Part 4: Mineral Heterogeneity 
of Vesta’s Surface. Abstract Only. 
N89-29393/0/GAR 

VHSIC (CIRCUITS) 
MM and T for VHSIC Multichip Packages. 
AD-A213 259/5/GAR 

VIBRATION 
Initial Value Problem for Fractional Order Differential 
Equations with Constant Coefficients. 2nd Edition. 
AD-A213 295/9/GAR 005,389 


Inexpensive Experiment for Undergraduates on Active 
Control of Structural Vibrations. 
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PB90-119306/GAR 005,957 


Health Assessment for NL/Gould NPL (National Priorities 
List) Site, Portland, Oregon, Region 10. CERCLIS No. 
ORD095003687. 

PB90-119314/GAR 005,958 


Health Assessment for Martin Marietta Reduction Facility, 
The Dalles, Oregon, Region 10. CERCLIS No. 
ORD052221025. 

PBS0-119322/GAR 005,959 


Health Assessment for Teledyne Wah Chang-Albany, 
Albany, Oregon, Region 10. CERCLI No. 
ORDO50955848. 

PB90-119330/GAR 005,960 


Health Assessment for Umatilla Army Depot, Hermiston, 
Oregon, Region 10. CERCLIS No. OR6213820917. 
PB90-119348/GAR 005,961 


Health Assessment for American Lake Gardens, Tacoma, 
Pierce County, Washington, Region 10. CERCLIS No. 
WAD980833065. 

PB90-119355/GAR 005,962 


Health Assessment for Colbert Landfill NPL (National Pri- 
orities List) Site, Spokane, Washington, Region 10. CER- 
CLIS No. WAD980514541. 

PB90-119363/GAR 005,963 


Health Assessment for Nearshore/Tideflats, Tacoma, 
Washington, Region 10. CERCLIS No. WAD980726368. 
PB90-119371/GAR 005,964 


Health Assessment for FMC Pesticide Pit, Yakima, Wash- 
ington, Region 10. CERCLIS No. WAD009039785. 
PB90-119389/GAR 005,965 


Health Assessment for Frontier Hard Chrome Site, Van- 
couver, Washington, Region 10. CERCLIS No. 
WAD05361 4988. 

PB90-119397/GAR 005,966 


Health Assessment for Ft. Lewis Landfill No. 5, Ft. Lewis, 
Washington, Region 10. CERCLIS No. WA9214053465. 
PB90-119405/GAR 


Health Assessment for Greenacres (Liberty Lake) Land- 
fill, kane, Spokane County, Washington, Region 10. 
CERCLIS No. WAD980514608. 

PB90-119413/GAR 005,968 





ois Aaeanenees Cor Hates tind kane, Soaten, tine 
Comm ao Region 10. CERCLIS No. 


PB90-119421/GAR 005,969 


Field), Puyallup, Washington. Region 10. CERCLIS No 
WAD980511539. 

PB90-119439/GAR 005,970 
Corporation, Mead, Spokane County: Washington a 
10. CERCLIS No. WAD000065508. pn 
71 


PB90-119447/GAR 
McChord Force Base, 


Tacoma, Pierce ag Washington, if 10. CER- 
CLIS No. WA8570024200. 
PB90-119454/GAR 005,972 


Health Assessment for Mica Landfill, Spokane, om 
R 10. CERCLI 
wnbRinstesrroe™ eee 
005,973 


PB90-119462/GAR 
Island (Seaplane 
lashington, Region 


005,975 


Health Assessment for NAS- 
Base), Oak Harbor, Island County, 
10. CERCLIS No. WA6170090058. 
PB90-119488/GAR 


Keypor, Washington, Region 10. CERCLIS No 
» 0. 

WA1170023419. 

PB90-119496/GAR 005,976 


Health 


ee ak ny 10.  CERCLIS No. WADSBOSTI776. 
PB90-119504/GAI 005,977 


Health en for Northwest Transformer Salvage 
Yard National Priorities List (NPL) Site, Whatcom County, 


bg Region 10. CERCLIS No. WAD027315621. 
PB90-119512/GAR 


i 


Health Assessment for Old Inland Pit (Spokane Steel 
Foundry), , Washington, Region 10. CERCLIS 
No. W. 557. 

PB90-119520/GAR 005,979 


Health Assessment for Queen City Farms, Maple Valley, 
Washi , Region 10. CERCLIS No. WAD980511745. 
PB90-119538/GAR 005,980 


Okanogan Gounty, Washington, Flagion 10. GEFICLIS No. 
’ ion, 0. 

wansso7z2700, "nn 

PB90-119546/GAR 005,981 


Health Assessment for Toftdahi Drums, Brush Prairie, 
pang Ry Region 10. CERCLIS No. WAD980723506. 
PB90-119553/GAR 005,982 


Health Assessment for a Harbor, Baii 
10. CERCLIS 


PB90-119561/GAR 005,983 


LS ee iciton taper ence Ne 
p ion 

WAD120513957. = 

PB90-119579/GAR 005,984 


AGOURN INST., LA JOLLA, CA. 


Genetic and Molecular Basis of Marine Fouling. 
AD-A212 847/8/GAR 006,578 


AGRICULTURAL RESEARCH SERVICE, BELTSVILLE, MD. 
AEIOR TURE ASO R (NIRS): A 
of Fi Quality. (Revised). 
PB90-117276/GAR 005,091 
AIR COMMAND AND STAFF COLL., MAXWELL AFB, AL. 
ACSC-86-1630 
Billy Mitchell’s Concept of Command Leadership and the 
iy cel Officers. 


R for Air Force 
AD-A213 093/8/GAR 006,438 


AIR FORCE ARMAMENT LAB., EGLIN AFB, FL. 
af oy Methodology for Bank-to-Turn Missiles. 
or lo- | urn Missil 
(SBI-AD-E801-979 


AD-A213 379/1/GAR 006,451 


arearemies ¢ of Missiles with Offset Fin Configurations. 
(AFATL-TP-89-16) " 
AD-A213 113/4/GAR 005,045 


- FORCE AVIONICS LAB., WRIGHT-PATTERSON AFB, 
Transonic Euler Solutions on Mutually Interfering Finned 


(AFATL-TP-89-18) 
‘AD-A213 395/7/GAR 


AIR FORCE ENVIRONMENTAL TECHNICAL 
APPLICATIONS CENTER, SCO 


TT AFB, IL. 
USAFETAC/DS-89/213 
Surface Observation Climatic Summaries (SOCS) for 
—— AFB, Alaska. 
AD-A213 299/1/GAR 005,249 
USAFETAC/DS-89/214 
Surface Observation Climatic Summaries (SOCS) for Hill 
005,248 


005,049 


AFB, Utah. 
AD-A213 298/3/GAR 
AIR FORCE GEOPHYSICS LAB., HANSCOM AFB, MA. 
a ont ly 
Evaluation of 
AD-A213 237/1/GAR 


AFGL-IP-334 


Fabrication and Testing of a Prototype Space- 
craft Helium Dewar. 


the Smith-Feddes Model. 
005,259 


CORPORATE AUTHOR INDEX 


AD-A213 267/8/GAR 
AFGL- ogy = Al ont - 
Fabricai esting of a Prototype Space- 

craft Helium Dewar. 
AD-A213 267/8/GAR 006,915 


AFGL-TR-89-0079 
Evaluation of the Smith-Feddes Model. 
AD-A213 237/1/GAR 005,259 


- FORCE INST. OF TECH., WRIGHT-PATTERSON AFB, 


006,915 


AFIT-TR-EN-88-1 
Initial Value Problem for Fractional Order 
a with Constant Coefficients. 2nd Edition, 
AD-A213 295/9/GAR 

AFIT/TR/EN-88-OV2 
Mathematical — of Combat Engagements by Het- 


AD-A213 O74/a/GAR 006,417 


AIR FORCE INST. OF TECH., WRIGHT-PATTERSON AFB, 
OH. SCHOOL OF ENGINEERING. 


AFIT/GSO/ENP/86D-3 
Preliminary S' on the Use of the Ultraviolet Exhaust 
Plumes of the IMS for Launch Detection. 
AD-A213 224/9/GAR 005,702 


AIR FORCE OCCUPATIONAL AND ENVIRONMENTAL 
HEALTH LAB., BROOKS AFB, TX. 


AFOEHL-89-053EQ00076GIB 
ee ee 
AD-A212 955/9/GAR 006,024 
pg Tat gy 33EHB 
Hazardous W: Technical Assistance Survey Moody 
Air For ony Hwy 
AD-AZ13 149/8/GAI 
USAFOEHL-89-054EQ0146GEF 


005,389 


AD-A213 059/9/GAR 


USAFOEHL-89-068EQO686GEF 
Compliance Testing of wenn Pe AFB — Fed 
Central Heating and 
Number 4, Eielson AFB, a" 
AD-A213 001/1/GAR 


AIR FORCE OFFICE OF SCIENTIFIC RESEARCH, 
BOLLING AFB, DC. 
AFOSR (Air Force Office of Scientific Research) Techni- 
cal Report Summaries. 
(AFOSR-TR-89-1238) 
AD-A213 148/0/GAR 005,038 


AIR FORCE WRIGHT AERONAUTICAL LABS., WRIGHT- 
PATTERSON AFB, OH. 
Missions and Requi 
N89-29307/0/GAR 


005,815 


006,670 
Aerothermodynamic Instrumentation. 
N89-29310/4/GAR 006,870 


= UNIV., MAXWELL AFB, AL. AIRPOWER RESEARCH 


AU-ARI-83-4 
Impact of New Technology W: 
Air Command) Conventional Air 
AD-A213 187/8/GAR 
A piclang Up the Shield: | ting Defense into Stra 
ing Up Incorpora’ lense te- 
ic Nuclear Doctrine. 7 
D-A213 296/7/GAR 006,432 
AIR UNIV., MAXWELL AFB, AL. 
AEROSP, 


on SAC (Strategic 
tions. 
006,431 


CENTER FOR 
ACE DOCTRINE, RESEARCH, AND EDUCATION. 
a ee a ae 


AD-A212 899/9/GAR 006,408 


AKADEMIE DER WISSENSCHAFTEN DER -= BERLIN. 
INST. FUER ATMOSPHAERENFORSCHUNG 
GEOMAGNETISMUS. 
Evidence of CO2-Induced Progressive Cooling of the 
Middle Atmosphere Derived from Radio Observations. 
N89-29868/1/GAR 005,275 


Observations of, and Sources of the —— and ———. 
= re Scales YOZMAPY ar and a o be 
mai ime [> 
namics: Seasonal Variations of Ozone Ti 

N89-29916/8/GAR 005,283 


AKADEMIYA NAUK ESTONSKOI SSR, TARTU. INST. 
ASTROFIZIKI | FIZIKI ATMOSFERY. 


es tee € eee 

— from Space Using the Daytime Horizon Scan- 

N89-29878/0/GAR 005,278 
AKADEMIYA NAUK SSSR, IRKUTSK. 


Geomagnetic Control of the Lower Thermosphere Wind 
System over East Siberia. 
N89-29900/2/GAR 005,223 


Midlatitude Seasonal Behavior of Tides Near the Meso- 


Level. 
89-29901/0/GAR 005,224 


AKADEMIYA NAUK SSSR, IRKUTSK. SIBIRSKII INST. 
ZEMNOGO MAGNETIZMA IONOSFERY | 
NIYA RADIOVOLN. 


Effects from the Coupling from Below on the Lower Ther- 
mosphere Dynamics. 


ANAMET LABS., INC., HAYWARD, CA. 


N89-29862/4/GAR 005,204 


AKADEMIYA NAUK SSSR, MOSCOW. INST. ZEMNOGO 
MAGNETIZMA, IONOSFERY | RASPROSTRANENIYA 
RADIOVOLN. 


Soviet Contributions Towards MAP/WINE (Middle Atmos- 
= Northern Europe). 
/5/GAR 
AKRON UNIV., OH. 
Hierarchical a Computer Architecture Defined by 
N89-29788/1/GAR 005,670 
AKRON UNIV., OH. DEPT. OF CIVIL ENGINEERING. 
Survey of Waste Production in Ohio. 
(FHWA/OH-89/008) 
PB90-115494/GAR 005,548 


ALABAMA UNIV., UNIVERSITY. SCHOOL OF MINES AND 
ENERGY DEVELOPMENT. 
SOMED (School of Mines Energy Development 
and 
Annual report, 1987-1988. 4 
DE89016436/GAR 006,479 


ALASKA SEA GRANT COLL. PROGRAM, FAIRBANKS. 
AK-ADMIN-17 
— on Grant College Program Publications Catalog 
PB90-117243/GAR 006,589 
ALASKA UNIV., FAIRBANKS. 
Crustal Structure Studies Utilizing Earthquake Se- 
quences. 
(AFOSR-TR-89-1231) 
AD-A212 916/1/GAR 
ALASKA UNIV., FAIRBANKS. GEOPHYSICAL INST. 
Progam (GRATMAD), An Gvorow of Gravy, Wave 
Le a Hy Overview of Gravity Wave 


N80-29860/9/GAR 


005,182 


006,456 


005,207 


ALLIED-SIGNAL AEROSPACE CO., KANSAS CITY, MO. 
KANSAS CITY Div. 


CONF-8909169-1 
Isothermal i of DGEBA (diglycidy! 


005,768 


ae af 
ether of bisphenol A)-type epoxy 
DE89015749/GAR 


a op 
—— encapsulation using foam with bonded metal 


Final report. 
E6901 401 cae eck 005,767 
KCP-613-4080 


binkien of 
Des9014011/GAR 


KCP-613-4100 
Desiccant moisture 
DE89015206/GAR 


a tay i f DGEBA (diglycidyl 
emery comparison o 
ether of bisphenol A)-type epoxy resins. 
DE89015749/GAR 005,768 


AMERICAN ROCKET CO., CAMARILLO, CA. 
pone no Launch Vehicle for Commercial Space Trans- 
Nigo-29456/5/GAR 006,847 
eee E.V., MARBURG (GERMANY, 
N89-29442/5/GAR 
ANACAPA SCIENCES, INC., FORT RUCKER, AL 
13-88 
Basic Interpretation and Terrain Analysis Course 
(MITAC) Videodiscs. 
(ARI-RN-89-42) 
AD-A213 302/3/GAR 
ASI-690-319-88 
— Factors Research in Aircrew Performance and 
GAR Tas, -858) 
AD-A213 285/0/GAR 
ANALYTIC SCIENCES CORP., READING, MA. 
TASC-TR-5234-4 
ney nen eee 
(WRDC-TR-89-1113) 
AD-A212 992/2/GAR 
ANALYTICAL SERVICES AND MATERIALS, INC., 
HAMPTON, VA. 
Assessment of SPAR Elements and Formulation of Some 
Basic 2-D and 3-D Elements for Use with Testbed Gener- 
ic Element Processor. 
N89-29796/4/GAR 006,746 
ANALYTICS, INC., WILLOW GROVE, PA. 
TR-2075-3 
Operator Set Ce Review and Evaiua- 
tion of Operator Wi Methodologies. 
(ARI-TR-851) 
AD-A212 879/1/GAR 005,023 


ANAMET LABS., INC., HAYWARD, CA. 


ANAMET-1188.1A 
Counter-Balanced Suspension Systems: Rigid and Flexi- 
ble (Extensions of the Atwood’s Machine). 


February 01, 1990 


aluminum. Final report. 
006,178 


adsorption testing. Final report. 
006,169 


006,885 


006,362 


005,323 


005,646 


CA-3 





(AFWAL-TR-89-3016) 
AD-A213 164/7/GAR 006, 102 


——- REGIONAL COMMISSION, WASHINGTON, 


See Set fo. Oa, Aegean “Sagan WON 


PB00120180/GAR 006,961 
ARCHITECTURAL ENERGY CORP., BOULDER, CO. 


DOE/CE/30806-T1 
Design tool evaluation: Benchmark test cases. Task 8. 
Passive and hybrid solar low energy buildings: Technical 


0£89016319/GAR 0085, 784 


O0E/CE/30808-77 
ee oe design development meth- 


guidelines 
odaloy. ‘echnical support document: Supplement. 
6013/GAR 005,359 


DOE/CE/30806-T8 
tool selection and use. Design information booklet 


No. 4. 
DE89016014/GAR 


ate “enor Agency (IEA) Task Vill and 
passive 

hybrid solar low Residential 
a aon 


005,360 


buildings. design-build 

Archetype/Santa Fe development project sum- 

DEB9016015/GAR 005,361 
ARCHITECTURAL ENERGY CORP., WESTMINSTER, CO. 


DOE/CE/30806-T4 
ines for energy Hey passive solar 
homes. information booklet No. 3. 
DEBS016010/ GAR 005,357 


ee 
energy design guidelines development meth- 


canopy X61 2/ na repr. 005,358 


ARGONNE NATIONAL LAB., IL. 
ANL/CNSV-65 
Carbon Dioxide from Flue Gases for Enhanced Oil Re- 
DE89014017/GAR 005,838 


ANL/FE-89/2 init 
Fouling ine passages. 
DE8901 So9a/GAR 


CONF-890902-7 

Real-Time Observations of 
DE89012382/GAR 
CONF-0000125-1 


D890 2386 2386/GAI 
DOE/LLW-53T 

Planning for iter-confinement disposal. Volume 1. Al- 

ternatives methods. 

DE89016018/GAR 006,523 
DOE/LLW-58T 

Planning for greater-confinement disposal. Volume 2. Ap- 

DE89016017/GAR 006,522 


ARGONNE NATIONAL LAB., IL. ENERGY AND 
ENVIRONMENTAL SYSTEMS DIV. 


Field Measurement and Model Evaluation a for 
Assessment of the Environmental Effects of Military 
pone why Atterbury-87 Field Study of Smoke Disper- 
AD-A212 983/1/GAR 005,258 


ARGONNE ae. LAB., IL. ENVIRONMENTAL 
RESEARCH Di 


mae ay A Proininany Assessment ae Beverly Army 
rit, Beverly. Massachuset 

( | BO-CR69 

AD-A213 381 /TIGAR. 

Enhanced Rae = 


005,573 


Aerosol Composition 


005,421 


- rv by hot isostatic pressing. 
006,560 


006,364 
Assessment Report: Topsfield 
} — Massachusetts. 
AD-A213 S82/S/GAR 
Enhanced a 


006,365 


Assessment Report: enebene 
_ Massachusetts. 


( 

AD-A213 SES/S/GAR 

Enhanced Prelimi 

ora be aoe 
89257) 


( 

AD-A213 384/1/GAR 

Enhanced Ragen! ee 
(ohHa -89258) é 

AD-A213 385/8/GAR 006,368 
Enhanced Preliminary poser woe ta Bedford Army 


Hcg Ue, Gao: Messen 


AD-A213 386/6/GAR 
ee. 


006,366 


Assessment Report: Swansea 
ansea, Massachusetts. 


006,367 
Report: Randolph 
tts. 


006,369 
Assessment Report: Nahant Army 
jassachusetts. 


ey 
nits, Nahant, Mi 
AD-A213 ac oF 56863) 
Enhanced Preliminary Assessment 
ing Units, Wakefield, 
(CETHA BOER 89062) 


AD-A213 388/2/GAR 


CA-4 VOL. 90, No. 3 


006,370 
Report: Wakefield 


006,371 


CORPORATE AUTHOR INDEX 


Enhanced Prelimini Assessment Report: Hull Army 
ing Units, Hull, Massachusetts. 

( -BC-CR-89261) 

AD-A213 389/0/GAR 


ARIANESPACE, EVRY (FRANCE). 
Ariane Structure for Auxiliary Payloads (ASAP). 
N89-29438/3/GAR 006,844 
Arrangements for Flying Auxiliary Payloads on Ariane. 
NOS DOMGO/TIGAR 006,818 
ARIZONA STATE MUSEUM, TUCSON. CULTURAL 
RESOURCE MANAGEMENT DIV. 


ASM/ARCHAEOLOGICAL SER-178 
Hohokam Archa B of the Tucson Aq- 


ueduct Central 1" Project. Volume 1. Syntheses and 
Interpretations. P: 

(DI-BR- “APO-COR-89-8-VOL-1- PT-1) 
PB90-115791/GAR 


ASM/ARCHAEOLOGICAL SER-178-VOL-1-PT-2 
Hohokam Archa along Phase B of the Tucson Aq- 
ueduct Central Arizona Project. Volume 1. Syntheses and 
Interpretations. Part 2. 

(01-BR-. “APO.CCRA-89-8-VOL-1 -PT-2) 
PB90-115809/GAR 


ASM/ARCHAEOLOGICAL SER-178-VOL-3 
Hohokam Archaeology along B of the Tucson Aq- 
ueduct Central Arizona Project. Volume 3. Excavations at 
et World ~~ + 16:94). A Rillito Phase Ballicourt Vil- 
in the Avra Valley. 
Oo -BR-APO-CCRR-89-9-VOL-3) 
PB90-115817/GAR 005,311 


oo STATE UNIV., TEMPE. CANCER RESEARCH 


006,372 


005,309 


005,310 


Discovery and Development of Therapeutic Drugs 
Against Lethal Human RNA-Viruses: A Multidisciplinary 


Assault. 
AD-A213 392/4/GAR 006,281 


ARIZONA STATE UNIV., TEMPE. CENTER FOR SOLID 
STATE ELECTRONICS RESEARCH. 
Experimenta! Evaluation of Low-Frequency Oscillations in 
UI GaAs to Probe Deep Level Parameters. 
(ARO-23494.7-EL) 
AD-A213 233/0/GAR 006,716 


ARIZONA WATER RESOURCES RESEARCH CENTER, 
TUCSON. 


Fiscal Year 1988 Program Report (Arizona Water Re- 
sources Research Center). 

(USGS/G-1548-01) 

PB90-124454/GAR 006,041 


ARMED FORCES RADIOBIOLOGY RESEARCH INST., 
BETHESDA, MD. 


AFRRI (Armed Forces Radiobiology Research Institute) 


Reports, April-June 1989. 
AD-A212 928/6/GAR 006,297 


ARMY ARMAMENT RESEARCH AND DEVELOPMENT 
CENTER, DOVER, NJ. ARMAMENT ENGINEERING 
DIRECTORATE. 


ARAED-TR-89008 
Reaction Kinetics of HAN and Water Mixtures Using a 
Personal Computer. 
AD-A212 974/0/GAR 005,447 


ARMY AVIATION ENGINEERING FLIGHT ACTIVITY, 
EDWARDS AFB, CA. 


Preliminary Airworthiness Evaluation of the AH-64A 
Equipped with the Air to Air Stinger (ATAS) Missile 


System. 
AD-A213 030/0/GAR 005,076 


ARMY BALLISTIC RESEARCH LAB., ABERDEEN 
PROVING GROUND, MD. 


BRL-MR-3782 
ign and Finite-Element Analysis of a Sabot for a 
60mm Flared Ramjet. 
AD-A213 271/0/GAR 006,652 


BRL-MR-3784 
Program Transformation with Abstract Relation —-s 
AD-A213 270/2/GAR 005,654 


BRL-MR-3785 
Mobile Combustion Diagnostic Fixture and Its Application 
to the Study of Propeliant Combustion: Part 1. Investiga- 
tion of the Low Pressure Combustion of LOVA XM39 Pro- 


peliant. 
AD-A213 272/8/GAR 006,633 


BRL-SP-80 
Data Analysis Techniques for Effectiveness Evaluation of 
Chemical Munitions. 
AD-A213 329/6/GAR 006,341 


BRL-TR-3023 
Mechanical Response of M30, JA2 and XM39 Gun Pro- 
peliants to High-Rate Deformation 
AD-A213 328/8/GAR 006,635 


BRL-TR-3024 
Heats of Explosion at Low Pressure. 
AD-A213 317/1/GAR 


BRL-TR-3029 
Workshop Summary of ‘Model Predictions of the Piston- 
Driven-Compaction Experiment’. 
AD-A213 330/4/GAR 005,567 
BRL-TR-3034 
Chain Sampli 
AD-A213 331/; 
BRL-TR-3047 
Effect of Sabot Front Borerider Stiffness on the Launch 
Dynamics of Fin-Stabilized Kinetic Energy Ammunition. 


006,634 


as Used in Armor Acceptance Testing. 
/GAR 006,647 


AD-A213 327/0/GAR 006,654 
ARMY an. +. AND DEVELOPMENT 
LAB., FORT DETRICK, M! 

USABRDL-MS-360 


Cutaneous and Decontamination of (3H)T-2 
Toxin in the Rat 


Model. 
AD-A213 038/3/GAR 006,317 


Comparison of Artificial Membrane with Live Host Blood- 
feeding of Aedes Aogyeti (L.) (Diptera: Culicidae). 
AD-A213 035/9/GA\ 006,330 
ARMY CONCEPTS ANALYSIS AGENCY, BETHESDA, MD. 
CAA-RP-89-6 
Modeling the Acquisition and Engagement of Relocatable 
Nuclear Targets. 
AD-A212 881/7/GAR 006,430 
ARMY ENGINEER WATERWAYS EXPERIMENT STATION, 
VICKSBURG, MS. GEOTECHNICAL LAB. 
WES/MP/GL-89-19 


Condition Surv: ii 

AD-A213 181 11/GA 006, 
WES/MP/GL-89-21 

a of the Ida-Raisinville Sanitary Sewer Pipe 

istress. 

AD-A213 111/8/GAR 005,529 
WES/TR/GL-89-10 

In situ Seismic Investigation of Folsom Dam and Reser- 

voir Project. 

AD-A212 861/9/GAR 005,523 
WES/TR/GL-89-12 

Geophysical Assessment of Foundation Conditions: Right 

Abutment Mill Creek Dam. 

AD-A213 188/6/GAR 005,531 


ARMY ENGINEER WATERWAYS EXPERIMENT STATION, 
VICKSBURG, MS. HYDRAULICS LAB. 


WES/MP/HL-89-5 

——- ign of Navigation Locks. 

AD-A213 174/6/GAR 
WES/TR/HL-89-18 

Clover Fork Tunnel Diversion Project Harlan, Kentucky, 

raulic Model Investigation. 

AD-A212 878/3/GAR 005,524 
WES/TR/HL/89-19 

Model Study of Prado Food-Control Dam. 

AD-A213 101/9/GAR 005,528 


_ MATERIALS TECHNOLOGY LAB., WATERTOWN, 


005,530 


MTL-TR-89-69 
Studies of Aflas Fluoroelastomers. 
AD-A213 046/6/GAR 
MTL-TR-89-78 
Effect of Composition and Aging Trea’ 
Mechanical i 


tment on the Mi- 
crostructure and of Aluminum-Lith- 
ium-Titanium All 


AD-A213 144/9/GAR 006,172 


MTL-TR-89-81 
Mechanical Property Characterization of VascoMax T- 


300. 
AD-A212 950/0/GAR 006,157 


ARMY MATERIEL COMMAND, ALEXANDRIA, VA. 
AMC-P-700-3-5 
Logistics Complete Round Charts: Grenades, Mines, | 
rotechnics, Rockets, Rocket Motors, Demolition Mai 
AD-A213 109/2/GAR 006,632 
ARMY MEDICAL RESEARCH AND DEVELOPMENT 
COMMAND, FORT DETRICK, MD. 


006,156 


Case for a. 
AD-A213 024/3/GAR 006,227 
- MILITARY PERSONNEL CENTER, ALEXANDRIA, 


Curren on tenes for Improved Railgun er, 
AD-A212 887/4/GAR sais ” 006,655 
ARMY RESEARCH INST. FOR THE BEHAVIORAL AND 
SOCIAL SCIENCES, ALEXANDRIA, VA. 
ARI-RN-89-40 
Effects of Different Control Mechanisms upon Use of a 


Training Device. 
AD-A212 979/9/GAR 005,322 


ARI-RR-89-21 
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AD-A213 275/1/GAR 005,637 
BATTELLE PACIFIC NORTHWEST LABS., RICHLAND, WA. 
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(AFOSR-TR-89-1236) 
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Two-Spark Schlieren System for Very-High Velocity 
Measurement. 

AD-A213 176/1/GAR 005,087 
Lifted Turbulent Jet Flames: A Stability Criterion Based 
on the Jet hee seue Structure. 

AD-A213 177/9/GAR 005,566 
ee Performance of Two-Stream Supersonic Wind 


Tunnels. 
AD-A213 195/1/GAR 005,088 


Structure in the Near Field of the Transverse Jet. 
AD-A213 196/9/GAR 006,666 


Molecular Mixing and Chemical Reactions in Turbulent 


Shear Layers. 

AD-A213 197/7/GAR 005,469 
Compressible Turbulent Shear Layer: An Experimental 
AD-A213 200/9/GAR 005,046 


Structure of the Sees Turbulent Shear Layer. 

AD-A213 251/2/ 005,047 
CALIFORNIA POLYTECHNIC STATE UNIV., SAN LUIS 
OBISPO. 


Canal Automa’ pa eetie On-Demand Water Deliveries 
for Efficient | 

(USGS/G-1280) 

PB90-119769/GAR 005,099 


CALIFORNIA STATE DEPT. OF TRANSPORTATION, 
SACRAMENTO. OFFICE OF TRANSPORTATION LAB. 
oy Analysis of Piles Installed with Diesel 

lave Equa’ 
Hammers. 


(FHWA/CA/TL-88/01) 
PB90-115577/GAR 
CALIFORNIA UNIV., BERKELEY. 
NAS 1.26:184908 


Effect of Wave Localization on Plasma Instabilities. 
|\SA-CR- 184908) 
005,152 


(NA. 
pena i 

8 State Study of Human 
sana 


Far violot Space Telescope (FAUST). 
Neo-20426/8/ GAR 


CALIFORNIA UNIV., BERKELEY. OPERATIONS 
RESEARCH CENTER. 


ano apne 
Aart 1 200/6/G4R 006,207 


CALIFORNIA UNIV., DAVIS. DEPT. OF LAND, AIR AND 
WATER RESOURCES. 
pemeee of Atmospheric Aerosols above the Sierra 
(ARB-R-89/417) 
PB90-120288/GAR 
CALIFORNIA UNIV., IRVINE. CENTER FOR 
NEUROBIOLOGY OF LEARNING AND MEMORY. 
inesterase Inhibition and Information Process- 
rb the i Cortex. 
AD-A213 242/1/GAR 006,286 
CALIFORNIA UNIV., IRVINE. DEPT. OF INFORMATION 
AND COMPUTER SCIENCE. 


Models of incremental Concept Formation. 
(ARI-A-89-01) 
AD-A213 021/9 
CALIFORNIA UNIV., LOS ANGELES. 
UCLA-10-P25-112 


DesooTso0e GRA — 000,74 


CALIFORNIA UNIV., LOS ANGELES. DEPT. OF 
CHEMISTRY. 
TR-62 
Reaction of Carbon Dioxide with Gaseous Niobium and 
Niobium Oxide Clusters. 
AD-A213 012/8/GAR 005,452 
TR-63 
Effects of Finite Volumes on Electronic Energy Transfer. 
AD-A213 013/6/GAR 005,453 
TR-64 


Unimolecular Decomposition of Sputtered CS(Csl)n+ 
Clusters: Stabilities and Evaporation Energetics. 
AD-A213 011/0/GAR 005,451 


CALIFORNIA UNIV., LOS ANGELES. DEPT. OF CIVIL 
ENGINEERING. 


Seismic Design Criteria for Base Isolated U.S. Navy Es- 
sential Buildi 
L-CR. 76) 
AD-A213 231/4/GAR 


CALIFORNIA UNIV., RIVERSIDE. STATEWIDE AIR 
POLLUTION RESEARCH CENTER. 
ARB-R-89/412 
Growth and Yield Effects of Ambient Air Pollution on Va- 


lencia Orange Trees. 
PB90-115148/GAR 005,846 


CALIFORNIA UNIV. SAN DIEGO, LA JOLLA. DEPT. OF 
ELECTRICAL AND COMPUTER ENGINEERING. 


Field-Effect Spectroscopy of Interface States. 
AD-A212 998/9/GAR 


CALIFORNIA UNIV., SAN FRANCISCO. 


Effect of Or, 
pg lard ene 


005,560 


005,859 


005,339 


005,388 


and n. 
AD-A212 968/2/GAR 
CALIFORNIA UNIV., SANTA BARBARA. 
ow Bed and 


Comprehension 
inority Persons Learning from Text. 
AD-A213 346/0/GAR 


CALIFORNIA UNIV., SANTA BARBARA. DEPT. OF 
EDUCATION. 


Academic Text Features and Reading in English as a 


Second 5 

AD-A213 110/0/GAR 005,291 
— the Text: A Macintosh Moving Window Applica- 
AD-A213 268/6/GAR 005,653 


of Connectors as Cohesion in Text: A Com- 
parative Study of Native English and ESL (English as a 
ers. 


Second Lai ) 

AD-A213 269/4/GA 005,293 
CALIFORNIA UNIV., SANTA CRUZ. 

Proceedings of the 1988 Workshop on Computational 

DADS 369/2 005,341 





CALSPAN CORP., BUFFALO, NY. 
Species Composition Measurements in Nonequilibrium 


NOO-20012/0/GAR 005,056 


CAMP, DRESSER AND MCKEE, BOSTON, MA. 
a. of Eight Facilities: Operating and Cost Data for 


(EPA/600/M-BO/021)" 
PB90-119645/GAR 006,012 


CAMP, DRESSER AND MCKEE, INC., FAIRFAX, VA. 
Treatability Clearinghouse Abstracts. 
"”A/540/2-89/001) 
PB90-119751/GAR 006,014 


CANTERBURY UNIV., CHRISTCHURCH (NEW ZEALAND). 
DEPT. OF PHYSICS. 


Long-Term Variations in Midlatitude Southern Hemi- 
soy haa 
9-29899/6/GAR 005,222 


CARNEGIE-MELLON UNIV., PITTSBURGH, PA. 
Investigating Causes of Maintenance Downtime and 
= Difficulty in Computer-integrated Produc- 


(NSF/ENG-88060) 
PB90-121278/GAR 006,079 


CARNEGIE-MELLON UNIV., PITTSBURGH, PA. DEPT. OF 
MECHANICAL ENGINEERING. 
Quantitative Estimate of the Air Quality Impacts of Metha- 
nol Fuel Use. 
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Comparison of Uinta Basin, Utah crude oil and biode- 


Be8901 6354/GAR 005,805 


EGG-M-89081 
Properties of Geopressured Brines and Wells in the Gulf 
Coast and Opportunities for Industrial/Research Partici- 
DE89016169/GAR 006,460 
EGG-M-89203 
I igation of energy balances in palladium cathode 
Pe 006,785 


ne 6 pereng National Gunns Veen en ae 


tion. — 
DE89016209/GAR 006,044 


EGG-2564 
Environmental for EG and G Idaho Facilities 
at the Wdaho. Nebonel ngineering Laboratory. Annual 


=. 1988. 

89015210/GAR 005,881 

EISCAT SCIENTIFIC ASSOCIATION, KIRUNA (SWEDEN). 
Mean, Tidal, and Fluctuating Winds in the Middle Atmos- 
phere and Thermosphere Observed 7 ieee 
WINE (Middle Atmosphere Program/Winter in 
pty 005,215 


005,840 


Northern 
N@9-29891 /3/GAR 


EISCAT Observations during MAC/SINE es Atmos- 
ee in Northern Europe) and 
N89-29908/5/GAR 005,231 


ENDOCHRONICS, VANCOUVER, WA. 
ENDIC-007-AFOSR-1989 
bere of Damage in Brittle and Cementitious Materials. 
(AFOSR-TR-89-1212) 
AD-A212 940/1/GAR 


ENERGY AND —— ‘AL ANALYSIS, INC., 
ARLINGTON, V: 


006,117 


cae of Natural Gas: Manufacturing Auto- 
mation eS ieuivne Gabe Topical Report April 1989. 
(GRI-89/0156) 
PB90-120213/GAR 005,811 
ENERGY AND ENVIRONMENTAL RESEARCH CORP., 
IRVINE, CA. 
Increased SO2 Removal with the Addition of Alkali 
Metals and Chromium to Calcium-Based Sorbents. 
(EPA/600/J-88/414) 
PB90-117102/GAR 
ENGINEERING SCIENCE, FAIRFAX, VA. 


Evaluation of Emission Control Options at Leeds Archi- 
tectural Products. 
(EPA/450/3-89/001) 
PB90-120106/GAR 
ENGINEERING-SCIENCE, INC., CARY, NC. 
Seas of > for the Determination of Toxic 


pa hey or nds in Ambient Air. 
(EPA/600/4-89/017) 
PB90-116989/GAR 


005,853 
005,855 


005,851 


Second Supplement to Compendium of Methods for the 
— of Toxic Organic Compounds in Ambient 


(@PA/600/4-89/0 18) 
PB90-116997/GAR 005,852 


ENVIRONMENTAL MONITORING SYSTEMS LAB., LAS 
VEGAS, NV. 
“apotcaton of High _” ° 
Application lormance Liquid Chromatography. 
to Environmental Analysis. 
PBSO-1 16963/GA 006,045 


ENVIRONMENTAL PROTECTION AGENCY, ANN ARBOR, 
Mi. CONTROL TECHNOLOGY AND APPLICATIONS 


Te as come oe mee 

jeat er nj 

for Oxidation of Carbon —— Hydrocarbons at 
Reduced Ambient Ti 
PB90-120130/GAR 


EPA/AA/CTAB-89/07 
Overview of Photovoltaic and Battery Applications. 
PB90-120536/GAR 005,775 


CA-11 


006,939 
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ENVIRONMENTAL ee ee ANN ARBOR, 
Mi. TECHNICAL SUPPORT STAFF. 


EPA/AA/TSS/IM-89/3 
MOBILE4 Exhaust Emission Factors and Inspection/ 
Maintenance Benefits for Passenger Cars. 
PB90-120148/GAR 005,857 


ENVIRONMENTAL PROTECTION AGENCY, CINCINNATI, 
OH. RISK REDUCTION ENGINEERING LAB. 


EPA/600/J-89/114 
Detection of Fecal 
((14)C)Mannitol 


PB90-117110/GAR 


Coliforms in Water by Using 


006,293 
ENVIRONMENTAL PROTECTION AGENCY, RESEARCH 
TRIANGLE PARK, NC. 
Mutagenic Screening of Three Dyes for Marker Grenades 
in the Saimonelia Reversion eae and the L5178Y/TK+ 
/-Mouse Lymphoma 
AD-A212 965/8/GAR 006,315 


Exhaust Gas Recycle (EGR) Setup and Reduction Pro- 
(for Microcomputers). 

{Epa/SWw/DK-90/004) 

PB90-500000/GAR 


005,861 


ENVIRONMENTAL PROTECTION AGENCY, RESEARCH 
TRIANGLE PARK, NC. AIR AND ENERGY ENGINEERING 
RESEARCH LAB. 


EPA/600/D-89/188 
i and Environmental Exposures to Radon: A 
Perspective for Mitigators. 
PB90-116138/GAR 005,889 
ENVIRONMENTAL PROTECTION AGENCY, RESEARCH 
TRIANGLE PARK, NC. AIR RISK INFORMATION SUPPORT 


EPA/450/3-88/015 
of Information Resources Related to Health, 
Exposure, and Risk Assessment of Air Toxics. 
PB90-119785/GAR 005,854 


ENVIRONMENTAL PROTECTION AGENCY, RESEARCH 
TRIANGLE PARK, NC. ATMOSPHERIC SCIENCES 
RESEARCH LAB. 


EPA/600/J-89/098 
Ambient Air Hydroxyl Radical Concentrations: Measure- 
ments and Model Predictions. 
PB90-117086/GAR 005,285 


Meteorological Processor for Regulatory Models (MPRM- 
A 


(EPA/SW/DK-90/005) 
PB90-500422/GAR 005,878 


Meteorological Processor for Regulatory Models (MPRM- 
1.1) (for Microcomputers). 

(EPA/SW/DK-90/006) 

PB90-500430/GAR 005,879 


ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, 
DC. OFFICE OF EMERGENCY AND REMEDIAL 
RESPONSE. 


EPA/ROD/RO02-89/078 
Superfund Record of Decision (EPA Region 2): Bog 
Creek Farm, NJ. (Second Remedial Action), June 1989. 
PB90-124587/GAR 


EPA/ROD/R03-89/070 
Record of Decision (EPA Region 3): Bally 

Ground Water Contamination, PA. (First Remedial 
Action), June 1989. 
PB90-122441/GAR 


EPA/ROD/RO3-89/072 
Superfund Record of Decision (EPA Region 3): Kimber- 
ton, PA. (Second Remedial Action), June 1989. 
PB90-122771/GAR 


EPA/ROD/RO04-89/046 
Superfund Record of Decision (EPA Region 4): Celanese 
(Shelby Fiber Operations), NC. (Second Remedial 
Action), March 1989. 
PB90-120767/GAR 006,017 


EPA/ROD/R04-89/047 
Superfund Record of Decision (EPA Region 4): Aberdeen 
— Six, NC. (First Remedial Action), June 


PBO0-1 22672/GAR 


EPA/ROD/R05-89/088 
Superfund Record of Decision (EPA Region 5): Wau- 
—- o 2s _ and Gravel, IL. (Second Remedial Action), 

jar 
PEDO. 122488/GAR 


EPA/ROD/R05-89/089 
Superfund Record of Decision (EPA Region 5): Byron 
Salvage Yard, IL. (Third Remedial Action), June 1989. 
PB90-120759/GAR 006,016 
EPA/ROD/R05-89/092 
Superfund Record of Decision (EPA Region 5): Midco |, 
IN. (First Remedial Action), June 1989. 
PB90-115965/GAR 
EPA/ROD/R05-89/093 
Superfund Record of Decision (EPA Region 5): Midco Il, 
IN. (First Remedial Action), June 1989. 
PB90-115973/GAR 006,004 
EPA/ROD/RO05-89/096 
Superfund Record of Decision (EPA Region 5): Outboard 
Marine, IL. (Amendment), March 1989. 
PB90-114802/GAR 
EPA/ROD/R05-89/097 
ind Record of Decision (EPA Region 5): Wedzeb 
Enterprises, IN. (First Remedial Action), June 1989. 
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, 


006,019 


006,021 


006,476 


006,020 


006,003 


006,001 


CORPORATE AUTHOR INDEX 


PB90-114828/GAR 


EPA/ROD/RO06-89/049 
Superfund Record of Decision (EPA Region 6): Sheridan 
a Services, TX. (First Remedial Action), December 


PB90-124971/GAR 006,022 


EPA/ROD/RO09-89/032 
Su ind Record of Decision (EPA Region 9): Rayth- 
eon, CA. (First Remedial Action), June 1989. 
PB90-117029/GAR 006,007 


EPA/ROD/RO9-89/030 
Superfund Record of Decision (EPA Region 9): Fairchild 
Semiconductor (Mountain View), California, June 1989. 
First and Second Remedial Actions. ane 


006,002 


PB90-118225/GAR 


ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, 
DC. OFFICE OF PESTICIDE PROGRAMS. 
EPA/540/FS-89/065 
Pesticide Fact Sheet Number 206 Terbacil. 
PB90-114737/GAR 


EPA/540/FS-89/067 
Pesticide Fact Sheet Number 207: Coumaphos. 
PB90-120098/GAR 005,992 


ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, 
DC. OFFICE OF SOLID WASTE. 
EPA/530/SW-90/008 
Draft Test Report: A Performance Test on a Spray Dryer, 
Fabric Filter, and Wet Scrubber System. 
PB90-120544/GAR 005,860 
ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, 
DC. OFFICE OF THE ASSISTANT ADMINISTRATOR FOR 
WATER. 
EPA/430/09-89/006 
Building Support for increasing User Fees. 
PB90-114448/GAR 
ENVIRONMENTAL RESEARCH LAB., ATHENS, GA. 
EPA/600/J-89/097 
Simulation of Solute Transport in Aggregated Media. 
PB90-117094/GAR 
ENVIRONMENTAL RESEARCH LAB.-DULUTH, MN. 
EPA/600/D-89/173 
Sediment Toxicity Assessment through Evaluation of the 
Toxicity of Interstitial Water. 
PB90-116096/GAR 006,030 
EPA/600/D-89/179 
Ecological Research Applications of Geographic Informa- 
tion Systems. 
006,253 


005,987 


006,963 


» 


PB90-116120/GAR 


ENVIRONMENTAL RESOURCES MANAGEMENT, INC., 
ANNAPOLIS, MD. 
Solid Waste Issues Associated with Sulfur Dioxide Emis- 
sions Control. 
(PPRP/AD-89-3) 
PB90-120338/GAR 005,779 


pay of Acid Deposition: Liming of Surface Waters. 
(PPRP/AD-89-4) 
PB90-120643/GAR 


ENVIRONMENTAL SCIENCES RESEARCH LAB., 
RESEARCH TRIANGLE PARK, NC. METEOROLOGY AND 
ASSESSMENT DIV. 


ISCST: Industrial Source Complex Short Term. EPA/ORD 
(Environmenta! Protection Agency/Office of Research 
and Development) Air Quality Simulation Model (for 
Microcomputers). 

(EPA/SW/DK-89/146) 

PB90-500257/GAR 005,862 


LONGZ and SHORTZ. EPA/ORD (Environmental Protec- 
tion Agency/Office of Research and Development) Air 
Quality Simulation Models. 

(EPA/SW/DK-89/164) 

PB90-500265/GAR 005,863 


CDM2: Climatological Dispersion Model, Version 2.0. 
EPA/ORD (Environmental Protection Agency/Office of 
— and Development) Air Quality Simulation 
(EPA/SW/DK-89/147) 

PB90-500273/GAR 005,864 


BLP: Bouyant Line and Point Source Dispersion Model. 

EPA/ORD (Environmental Protection Agency/Office of 

— and Development) Air Quality Simulation 
el. 

(EPA/SW/DK-89/148) 

PB90-500281/GAR 006,190 


CALINE: California Line Source Model. EPA/ORD (Envi- 
ronmental Protection oe hey oA of Research and De- 
velopment) Air Quality Simulation Model. 
(EPA/SW/DK-89/149) 

PB90-500299/GAR 005,865 


MPTER. EPA/ORD (Environmental Protection Agency! 
Office of Research and Development) Air Quality Simula- 
tion Model. 

(EPA/SW/DK-89/150) 

PB90-500307/GAR 005,866 


RAM. EPA/ORD (Environmental Protection a! 
Office of _— and Development) Air Quality Simula- 
tion Model 

(EPA /SW/DK-89/15 1) 

PB90-500315/GAR 005,867 


CRSTER: EPA/ORD (Environmental Protection A —_ 
} orgy bh _—— and Development) Air Quality Simula- 
ion 


006,475 


(EPA/SW/DK-89/152) 
PB90-500323/GAR 


PTPLU. EPA/ORD (Environmental Protection 
Office of Research and Development) Air Quality = = 
tion Model. 

(EPA/SW/DK-89/153) 
PB90-500331/GAR 


VALLEY. EPA/ORD (Environmental Protection — 
Office of Research and Development) Air Quality = 
tion Model. 
(EPA/SW/DK-89/163) 
PB90-500349/GAR 


MPTER. EPA/ORD (Environmental Protection —_ 
Office of Research and Development) Air Quality = 
tion Model (for Microcomputers). 

(EPA/SW/DK-89/166) 

PB90-500356/GAR 005,871 


COMPLEX1. EPA/ORD (Environmental Protection 
Agency/Office of Research and Development) Air Quality 
Simulation Model (for Microcomputers). 
(EPA/SW/DK-89/ 167) 

PB90-500364/GAR 005,872 


RTDM 3.2: Rough Terrain Diffusion Model. EPA/ORD 
(Environmental Protection a lency/Office of Research 
and yo ony Air Quality Simulation Model. 
(EPA/SW/DK-89/ 168) 

PB90-500372/GAR 


ISCLT: Industrial Source Complex Lon 
(Environmental Protection A 
and Development) Air Quality 
(EPA/SW/DK-89/172) 

PB90-500380/GAR 005,874 


ISCST: Industrial Source Complex Short Term. EPA/ORD 
(Environmental Protection Agency/Office of Research 
and Development) Air Quality Simulation Model. 
(EPA/SW/DK-89/173) 

PB90-500398/GAR 005,875 


CDM2: Climatological Dispersion Model, Version 2.0/ 
EPA/ORD (Environmental Protection Agency/Office of 
Research and Development) Air Quality Simulation Model 
(for Microcomputers). 
(EPA/SW/DK-89/174) 
PB90-500406/GAR 005,876 


COMPLEX1. EPA/ORD (Environmental Protection 
Agency/Office of Research and Development) Air Quality 
Simulation Model. 
(EPA/SW/DK-89/176) 
PB90-500414/GAR 


ESSEX CORP., WESTLAKE VILLAGE, CA. 


Questionnaire Construction Manual Annex. Question- 
naires: Literature Survey and Bibliography. 
(ARI-RP-89-21) 

AD-A213 255/3/GAR 
ETA TECHNOLOGIES, INC., MONTGOMERY, AL. 

Study/Services Site Pre Oo Guide. Cargo Movement 

Operations System (CM! 

AD-A213 261/1/GAR 006,358 
ETABLISSEMENT TECHNIQUE CENTRAL DE 
L’ARMEMENT, ARCUEIL (FRANCE). CENTRE DE 
RECHERCHES ET D’ETUDES D’ARCUEIL. 

ETCA-89-R-075 


Tenue aux Moisissures de Differents Materiaux Compos- 
ites (Mold Resistance of Different Composite Materials). 
PB90-122276/GAR 


EUROPACE, PARIS (FRANCE). 
Setting the Pace in European Education. 
N89-29656/0/GAR 005,303 
EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH, 
GENEVA (SWITZERLAND). 
Satellite and/or Ground Based Networks: User Concerns. 
N89-29629/7/GAR 006,903 
EUROPEAN RESEARCH OFFICE, LONDON (ENGLAND). 


Flood inundation Modelling Using MILHY. Volume 1. 
(R/D-5854-EN-01-VOL-1) 
AD-A213 277/7/GAR 006,469 
Flood Inundation Modelling Using MILHY. Volume 2. 
(R/D-5854-EN-01-VOL-2) 
AD-A213 278/5/GAR 
EUROPEAN SPACE AGENCY, PARIS (FRANCE). 

ESA-SP-292 
Olympus Utilization Conference. 
N89-29599/2/GAR 

ESA-SP-298 
First European Workshop on Flight Opportunities for 
Small Payloads. 
N89-29430/0/GAR 006,921 


Microgravity Pa i. 
N89-29435/9/' 


Olympus Satellite Program. 
N89-29600/8/GAR 


Olympus Earth Segment. 
N89-29601/6/GAR 

Olympus Utilization Program. 
N89-29603/2/GAR 


Overview of CODE. 
N89-29605/7/GAR 


cod 


neon 


005,870 


005,873 


Term. EPA/ORD 
ncy. of Research 
imulation Model. 


005,877 


005,328 


006,470 


006,897 


006,922 
006,898 
006,855 
006,900 


005,597 





Uplink Power Control of Earth Stations as a Fade Coun- 
termeasure of a 20/30 GHz Satellite Communications Ex- 


periment. 

N89-29621/4/GAR 006,864 

Summary of Broadcast Payload Activities. 

N89-29676/8/GAR 005,625 
EUROPEAN SPACE OPERATIONS CENTRE, DARMSTADT 
(GERMANY, F.R.). 


Flight Operations for Small Satellites. 


N89-29455/7/GAR 006,817 


EUROPEAN SPACE RESEARCH AND TECHNOLOGY 
CENTRE, NOORDWIJK (NETHERLANDS). 


ESA-STR-229 
Examination of Fused Tin-Lead Plated Printed-Circuit 


Boards Supporti 
N89-29702/2/GA\ 


Various Surface Features. 

005,715 
Space Science Payloads. 
N89-29431/8/GAI 


Review of Small Telecommunications Missions. 
N89-29434/2/GAR 


Technology Demonstration Payloads. 
N89-29436/7/GAR 


Ariane Tech 
N89-29439/1/G y 


Intermediate Flight Opportunities, Studies and Proposals. 
N89-29448/2/GAR 006,814 


1OC (Inter-Orbit Communications) Experiment for Data 
Relay from Eureca (European Retrievable Carrier) via 


Olympus. 
N89-29632/1/GAR 006,905 


Large and Small Scale Site Diversity. 
N89-29639/6/GAR 


EUROSENSE B.V., THE HAGUE (NETHERLANDS). 
BCRS-88-20 
Applicability of Remote Sensing for Disaster Mitigation. 
Remote Sensing and Image Processing Techniques for 
Disaster Mitigation and Risk Monitoring. 
N89-29828/5/GAR 


ETN-89-95481 
Applicability of Remote Sensing for Disaster Mitigation. 
Remote Sensing and Image Processing Techniques for 
Disaster Mitigation and Risk Monitoring. 
N89-29828/5/GAR 006,487 


EUTELSAT, PARIS (FRANCE). 


Role of Experimental Satellites for European Telecom- 


munications Operators. 
N89-29602/4/GAR 006,899 


EUROPESAT, the EUTELSAT Pan-European DBS (Direct 
Broadcast Satellite) System. 
N89-29667/7/GAR 005,620 


Overlook of the European VSAT (Very Small Aperture 
Terminals) Scene by EUTELSAT. 
005,623 


005,151 
006,881 


006,923 
Experiment Platform (ARTEP). 


005,608 


006,487 


N89-29671/9/GAR 


EXPERT-EASE SYSTEMS, INC., BELMONT, CA. 
Innovative Architectures for Dense Multi-Microprocessor 


Computers. 

N89-29779/0/GAR 005,662 
FEDERAL AVIATION ADMINISTRATION, WASHINGTON, 
DC. OFFICE OF AVIATION MEDICINE. 

DOT/FAA/AM-89-10 

Comparison of Protective Breathing Equipment Perform- 

ance at Ground Level and 8,000 Feet Altitude Using Pa- 

rameters Prescribed by Portions of FAA (Federal Aviation 

Administration) Action Notice A-8150.2. 

AD-A212 852/8/GAR 005,347 


FEDERAL AVIATION ADMINISTRATION, WASHINGTON, 
DC. OFFICE OF CIVIL AVIATION SECURITY. 

Criminal Acts against Civil Aviation, 1988. 

AD-A213 048/2/GAR 006,930 
FEDERAL AVIATION ADMINISTRATION, WASHINGTON, 
DC. OFFICE OF MANAGEMENT SYSTEMS. 

Census of U.S. Civil Aircraft, Calender Year 1988. 

PB90-120296/GAR 006,932 
FEDERAL TRADE COMMISSION, WASHINGTON, DC. 


FTC/OM/RELEASE-89/4 
Federal Trade Commission, Public Information and Edu- 


cation. 
PB90-122698/GAR 005,404 


FERMI NATIONAL ACCELERATOR LAB., BATAVIA, IL. 


CONF-8907129-1 
—_ symmetry breaking in 4-dimensional hetero- 


tring. 
DES90! 6284/GAR 006,786 


FNAL/C-89/164-T 
foo symmetry breaking in 4-dimensional hetero- 


tring. 
DE89016284/GAR 
FNAL-TM-1597 
Piping instability resulting from bellows misalignment. 
DE89015586/GAR 006,770 
FNAL-TM-1600 
Main Ring bunch le: 
jluency components o 
E89014016/GAR 
FNAL-TM-1602 


Technical memo on PbF2 as a Cherenkov radiator for 
EM calorimetry. 


006,786 


monitor by detecting two fre- 
the beam. 
006,765 


CORPORATE AUTHOR INDEX 


GENERAL SERVICES ADMINISTRATION, WASHINGTON, DC. 


DE89014014/GAR 


FNAL-TM-1604 
Performance of the CAMEX64 silicon strip readout chip. 
DE89014015/GAR 006, 

FNAL-TM-1606 
New semicustom integrated bipolar amplifier for silicon 
strip detectors. 
DE89015585/GAR 


FNAL-TM-1608 
Im ied bunch spreader modules. 
DE89015588/GAR 


FERNUNIVERSITAET, HAGEN (GERMANY, F.R.). 
pay wt as a Catalyst for European Distance Education 


and T 
005,301 


006,763 


005,756 


006,771 


N89- 29654 5/GAR 


FEVER RIVER RESEARCH SPRINGFIELD, IL. 
Results of the Phase 1 Archaeological Reconnaissance 
of a One-Acre Land Divestiture (Tract JO4-| Parcel A) in 
the Upper Mississippi River National Wildlife and Fish 
Refuge, Jo Daviess nty, Illinois. 
(NPS/RMR-90001) 
PB90-124280/GAR 


FINNISH METEOROLOGICAL INST., HELSINKI. 
FMI-CON-1 
Parameterization and Assessment of Processes Affecting 
} Long-Range Transport of Airborne Pollutants over the 


a. 
N89-29846/7/GAR 005,842 


ISBN-951-697-296-9 
Parameterization and Assessment of Processes Affecting 
bo Long-Range Transport of Airborne Pollutants over the 


a. 
N89-29846/7/GAR 


FISH AND WILDLIFE SERVICE, WASHINGTON, DC. 
FISH AND WILDLIFE-TR-22 
Electrofishing: A Power Related Phenomenon. 
PB90-120700/GAR 


FLORIDA SEA GRANT COLL., GAINESVILLE. 
SGR-94 
Tropical and Subtropical Fisheries Technological Society 
of the Americas. Conference Proceedings: Annual Con- 
ference (13th). Held in Gulf Shores, Alabama on October 


16-18, 1988. 
PB90-120312/GAR 005, 106 


FLORIDA UNIV., GAINESVILLE. 
— Binding and Membrane Transport of Botulinum 
oxins. 
AD-A213 300/7/GAR 006,321 
FLORIDA UNIV., GAINESVILLE. DEPT. OF PHYSIOLOGY. 
High-Frequency Ventilation in Dogs with Three Gases of 
erent Densities. 
AD-A212 862/7/GAR 006,304 
FOERSVARETS FORSKNINGSANSTALT, UMEA 
(SWEDEN). 
FOA-C-40267-4.4 


Identifiering av Bakterier och Virus med DNA-Prober 
(Identification of Bacteria and Viruses Using DNA 


Probes). 
PB90-122631/GAR 

FOKKER B.V., SCHIPHOL-OOST (NETHERLANDS). 
Larve: A Hypersonic Flight-Test Facility Launched by 


Ariane 4. 
N89-29445/8/GAR 


FONDAZIONE UGO BORDONI, ROME (ITALY). 
Site Diversity: A Powerful Antifading Technique for Satel- 
lite Communications in the 20/30 GHz Bands. 
N89-29625/5/GAR 006,865 


FOREIGN AGRICULTURAL SERVICE, WASHINGTON, DC. 
EMG-8-89 
Export Markets for U.S. Grain and Products, September 


1989. 
PB90-122201/GAR 005,097 


FC-10-89 
World Cotton Situation, October 1989. 
PB90-122235/GAR 


FDL-MT-9-89 
Meat and Dairy Monthly Imports, September 1989. 
PB90-122052/GAR 005,096 


FHORT-10-89 
Horticultural Products Review, October 1989. 
PB90-120635/GAR 


FOP-9-89 
World Oilseed Situation and Market Highlights, Septem- 
ber 1989. 
PB90-104555/GAR 


FT-9-89 
World Tobacco Situation, September 1989. 
PB90-122011/GAR 

WP-3-89 
Wood Products: International Trade and Foreign Markets, 


September 1989. 
PB90-122268/GAR 


a Exporter: Volume 1, No. 11, November 1989. 
PB90-120684/GAR 


FOREST PRODUCTS LAB., MADISON, WI. 
FPL-RP-494 
Controlling Decay in Waterfront Structures: Evaluation, 
Prevention, and Remedial Treatments. 


005,314 


005,842 


005,109 


006,343 


006,846 


005,098 


005,093 


005,092 


005,095 


005,418 


005,094 


PB90-125089/GAR 005,372 


FORSCHUNGSINSTITUT DER DEUTSCHEN BUNDESPOST, 
DARMSTADT (GERMANY, F.R.). 


Earth-Station Requirements and Description of a Com- 
plete Facility. 
N89-29638/8/GAR 006,867 


+ ima WHEELER DEVELOPMENT CORP., LIVINGSTON, 


DOE/MC/21023-2718 
Second-generation pressurized fluidized bed combustion 
plant research and development needs, Phase 1, Task 2. 
Topical report. 
DE89011672/GAR 


005,778 
= WHEELER ENVIRESPONSE, INC., LIVINGSTON, 


Terra Vac In situ Vacuum Extraction System: Applications 
Anal Report. 

(EPA/540/A5-89/003) 

PB90-119744/GAR 006,013 


FRANK J. SEILER RESEARCH LAB., UNITED STATES AIR 
FORCE ACADEMY, CO. 
a 
inexpensive Experiment for Undergraduates on Active 
pn of Structural Vibrations. 
AD-A213 301/5/GAR 005,390 


FJSRL-TR-89-0009 
Pere sag Study of the Townes-Merritt Effect in Level 


ane. EDSENP/ES2) 
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PB90-119801/GAR 
PROSPECTIVE COMPUTER ANALYSTS, INC., 
ARLINGTON, VA. 


Expert System for Test Program Set Fault Candidate Se- 


AD-A213 338/7/GAR 005,655 


PUERTO RICO WATER RESOURCES RESEARCH INST., 
MAYAQUEZ. 


Content ap Study ‘“ Water Related Topics in Puerto 


Rico Dai 
(USGS/ 446-04) 


PB90-119629/GAR 


PULSE SCIENCES, INC., SAN LEANDRO, CA. 
PSI-FR-219-03 
—- Upgrade: Volume 3. Gradient B Drift Transport Ri- 


(ONAD TR-88-98- 


006,968 


006,663 


006,238 


006,964 


5) 


AD-A213 029/2/GAR 006,505 





QUAID-I-AZAM UNIV., ISLAMABAD (PAKISTAN). DEPT. OF 
CHEMISTRY. 


Dielectric Studies on Pyridinium Perchlorate in Various 
PB90-120403/GAR 005,507 


Isolation and Se of Flavonoid Compounds 
from Some Plants Belonging to the Family Lequneene 
PB90-12041 GAR 

Action of Bromide on Substituted ie 
PB90-120494/GAR 005,432 
N-Dealkylation of Tertiary Amines. 


PB90-120502/GAR 005,433 


Preparation of 1-Aminocyclopropane Carboxylic Acids. 

PB90-120510/GAR 006,218 
Synthesis of Some N-Carboxy Me’ Amino Acid Esters 
and an Att to BLIN-Carboxy Methy! Amino 
Acids Esters) shoes for Pocelbie Aninicrobiel Active 


PB90-122998/GAR 005,434 
Isolation and Identification of Active Ingredients from 
Plants by Complexation Method. 
PB90-124595/GAR 006,224 
RADIAN CORP., RESEARCH TRIANGLE PARK, NC. 
DCN-89-239-004-71-05 
Technologies for CFC (Chlorofiuorocarbons)/Halon De- 


struction. 
(EPA/600/7-89/01 1) 
PB90-116955/GAR 
RADIOTELEVISIONE ITALIANA, TURIN (ITALY). 
RAI DBS (Radiotelevision ee Broadcast Satel- 
lites) Experiment with 
N89-29669/3/GAR 005,622 
RAND CORP., SANTA MONICA, CA. 


Vi lohere Cost Estimating Relationships. Study 
ircrat mating 

ee an Conclusions. 

AD-A212 920/3/GAR 005,078 


RAND/R-3318-AF 
Variability in Demands for Aircraft Spare Parts. 
AD-A212 982/3/GAR 


006,349 
RAND/R-3385-AF 
Development of NATO (North Atlantic Treaty Organiza- 
tion) Tactical Air Doctrine. 
006,409 


AD-A212 931/0/GAR 
RAND/R-3482-AF 
Saleies ee — Prediction Models for the Air Force’s 
nlist ‘orce System. 
AD-A213 o83/GaR 006,442 
nenmene 
NATO’s Anti-Tactical Ballistic Missile Requirements and 


Their Relationship to the Strategic Defense Initiative. 
AD-A212 971/6/GAR 006, 


RAND/R-3584-AF 
Cost Estimates and Estimating Procedures in the IIR (Im- 
4 ornare) hy AMRAAM = (Advanced 
m-Range Air-to-Air Missile) Programs. 
AD-A212 919/5/GAR 
RAND/R-3588/1-AF 
Gorbachev's Policies — Western Europe: A Balance 


Sheet. Executive Sum 
AD-A212 917/9/GAR 005,319 


RAND/R-3604/1-AF 
oe of fey System Reliability and Maintainabil- 


ity. Executive 
AC-A213 282/7/GAR 006,360 


RAND/R-3604/2-AF 
New View of Weapon System Reliability and Maintainabil- 


AD-A213 281/9/GAR 006,359 


RAND/R-3660-AF 
Airpower in Peripheral Conflict: The French Experience in 


Africa. 
AD-A213 280/1/GAR 006,418 


RAND/R-3698-AF 

Generalizations of Paim’s Theorem and Dyna-METRIC’s 

Demand and Pipeline Variability. 

AD-A213 283/5/GAR 006,361 
REGIS COLL. RESEARCH CENTER, WESTON, MA. 

Locating Flux Transfer Events in Low-Altitude Satellite 

Measurements (User’s Guide). 

(GL-TR-89-0260) 

AD-A213 091/2/GAR 005,163 


RESEARCH INST. FOR ADVANCED COMPUTER SCIENCE, 
MOFFETT FIELD, CA. 
NAS 1.26:185399 
Rrcre rrws | Parallel Computer Systems. 
185399) 
(Ne9-20077/0/GAK 


i valuating Parallel Computer Sy 

valuat ‘er lems. 

(NASA-CA- 185399 
NOS 20077/0/GAR 

RESEARCH TRIANGLE INST., DURHAM, NC. 
Developmental Toxicity Evaluation of 
ate (CAS No. 85-68-7) Administered in 
on Gestational Days 6 to 15. 
(NTP-89-246) 
PB90-115346/GAR 006,325 


RESEARCH TRIANGLE INST., RESEARCH TRIANGLE 
PARK, NC. 


Army Family Composition and Retention. 


005,850 


006,450 


005,641 


005,641 


Benzyl Phthal- 
‘eed to CD Rats 


CORPORATE AUTHOR INDEX 


SANDIA NATIONAL LABS., ALBUQUERQUE, NM. 


AD-A212 880/9/GAR 006,436 


— ISLAND UNIV., KINGSTON. GRADUATE SCHOOL 
OCEANOGRAPHY. 


GSO-TR-88-1 
SYNOP Pilot Experiment: Inverted Echo Sounder Data 
Report for November 1986 to March 1987. 
AD-A213 356/9/GAR 006,624 


RICE ENGINEERING DESIGN AND DEVELOPMENT INST., 
HOUSTON, TX. 


Brine Chemistry and Control of Adverse Chemical Reac- 
tions with or Gas Production. Annual Report March 
1988-March 198: 
(GRI-89/0216) 
PB90-120205/GAR 


RJO ENTERPRISES, INC., LEXINGTON, MA. 
ition Development for Romenet. 
FADE To 170) 
AD-A213 367/6/GAR 
RJO ENTERPRISES, LANHAM, MD. 
DOT/FAA/DS-89/17-1 
— Data Analysis Database Summaries, 
N89-29332/8/GAR 006,940 
DOT/FAA/DS-89/17-2 
— Incident Data Analysis Database Summaries, 
N89-29333/6/GAR 006,941 
ROBERT S. KERR ENVIRONMENTAL RESEARCH LAB., 
ADA, OK. 


006,480 


005,595 


te ~— —_— 
Determination o oxicant Loading Biological 
Closure of a Waste Site. 
PB90-116641/GAR 006,006 
Pra anal ae NY. DEPT. OF PHYSICS AND 


 CONF-S0081 gt 


ag joo ng ped 

of quark and gluon jets produced in 3-jet 
e(+ )e(-) an events. 

Okage (a336/ GAR 006,787 


ROCKWELL INTERNATIONAL, RICHARDSON, TX. 
COLLINS DEFENSE COMMUNICATIONS. 


SRNTN-64 
PC-NETSIM: A PC Based Network Simulation. 
AD-A213 203/3/GAR 
RONDOUT ASSOCIATES, INC., STONE RIDGE, NY. 
—, (0.001 to 50 by gong Noise in the 


a Workshop Held at Austin, 
Bry 1988. 
006,615 


ROSENSTIEL SCHOOL OF MARINE AND ATMOSPHERIC 
SCIENCE, MIAMI, FL. DIV. OF BIOLOGY AND LIVING 
RESOURCES. 


005,594 


on November 
ADADIE 942/7/GAR 


Species Profiles: Life Histories and Environmental Re- 
of Coastal Fishes and Invertebrates (South 
). Black, Red, and Nassau Groupers. 
(BIOLOGIOAL BUTT, 110) 
PB90-122730/GAR 006,600 
ROYAL AEROSPACE ESTABLISHMENT, FARNBOROUGH 
(ENGLAND). 

RAE-TM-SPACE-370 
Universal Elements, and Conversion Procedures to and 
from Position and Velocity. 
(DRIC-BR-110991, 
AD-A213 145/6/GAR 005,117 
Studies of Technology Ss Payloads and As- 


sociated Scientific 
N89-29446/6/GAR 006,813 
ROYAL SIGNALS AND RADAR ESTABLISHMENT, 
MALVERN (ENGLAND). 
RSRE-MEMO-4277 


Alvey MM1007; Object Identification from 2D Images: 
The RSRE (Royal Signals and Radar Establishment) 
Contribution. 


(ORIC-BR-1 10853) 
AD-A213 130/8/GAR 
RSMOGEN 4 ae. Language for Simulation. 
(ORIC-BR-1 LM 
AD-A213 129/0/' 005,649 
RUTGERS - THE mona UNIV., NEW BRUNSWICK, NJ. 
CENTER FOR EXPERT SYSTEMS RESEARCH. 


ee Oe ee. oo ee 


AD-AgTS 340 /8/GAR 005,695 
SALK INST. FOR BIOLOGICAL STUDIES, LA JOLLA, CA. 
RECEPTOR BIOLOGY LAB. 


Use of Monoclonal Antibodies to Study the Structural 

Basis of the Function of Nicotinic a 

ee Oe ee ee eee 
Acetyicholine Receptors on Neu- 


006,247 


005,687 


AD-A213 241/3/GAR 
SAN DIEGO STATE UNIV. FOUNDATION, CA. 
imped Phosphors. 


Photoelectron Pu 
(NOSC-TD-1601) 


AD-A213 202/5/GAR 005,441 
Nuclear Magnetic Resonance Signatures of Nitrogen- 
Compounds. 


(NOSC-TD-1632) 

AD-A213 375/9/GAR 

\ Optoelectronic Receivers. 
7TD-1631) 

AD-A213 376/7/GAR 


SANDIA NATIONAL LABS., ALBUQUERQUE, NM. 

CONF-8907 18-24 

Structural aspects of the phase separation in 

La2Cu0(4.032). 

DE89016183/GAR 006,719 
CONF-890739-4 

Steam explosion studies with molten iron-alumina gener- 

ated by thermite reactions. 

DE89016033/GAR 006,562 
CONF-89081 1-6 

Shock behavior of explosives about the C-J (Chapman- 

eas 

89007642/GAR 006,639 

CONF-890814-2 

Use of molecular modeling to design alkane activation 

catalysts. 

DE89016185/GAR 005,804 
CONF-890815-18 

Circuit level modeling 

0DE89015122/GAR 
CONF-890836-8 


005,476 


005,724 


of inductive elements. 

005,740 
heliostats for solar central-receiver 
Bes9016034/GAR 005,835 
CONF-890902-2 

Preparation and evaluation of composite membranes for 

zinc/bromine storage batteries. 

DE8S9009931/GAR 005,771 
CONF-890902-4 

—— of coal structure using computer-aided molecu- 

DESS071511/GAR 005,795 
CONF-890902-8 

~— of the initial reactions that occur during direct 

coal liquefaction. 

DE89011542/GAR 005,788 
CONF-890902-9 

Influence of organic coal structure on liquefaction behav- 

ior under conditions. 

DE89013587/GAR 005,790 
OS DOE (Department of E 

) diesel per- 

DE89010230/GAR 006,566 
CONF-89091 1-2 

Technical evaluation of in-containment cables for the US 

nuclear plant life extension. 

DE89011539/GAR 006,569 
CONF-89091 1-4 

Condition i and aging assessment for class 1E 


cables. 
DE89010770/GAR 006,567 


CONF-890911-5 
Critical look at nuclear qualified electrical cable insulation 
thresholds. 


13e09011594/GAR 006,568 


CONF-890911-6 
Equipment qualification risk scoping analyses. Results 
and conclusions. 
DE89011537/GAR 006,536 
CONF-89091 1-7 
——— ing cables for local degradation. 
DE8901 /GAR 
CONF-890916-1 


006,570 


of a PB ey A comparative 

a Coal liquefaction, copro- 

Bessg1s410/GAR 005,791 
CONF-890925-1 


pine a. and nnenys -« pga ahead 
ess and new 
DE89013812 005,833 


CONF-890926-2 
ag initiation of secondary explosives. Reniund paper 
5289010220/GAR 006,642 
CONF-890987-1 
— states in wound capacitors. Part 1: Predic- 
DE89008110/GAR 005,738 
CONF-890987-2 
— states in wound capacitors. Part 2: Optimiza- 
DE89008116/GAR 005,739 
CONF-8909113 
DE89011449/GAR 
CONF-8909113-1 


Desoo12456)GAR 
February 01, 1990 


of igniter output plumes. 
006,643 


studies using a tunnel. 
_ 006,644 
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CONF-8909124-1 
Data 
DE89012495/' 


CONF-8909124-2 
Varistor-Particle Lightning Arrestor aa © Perform- 
ance Under Simulated Extreme Lightning Currents. 
DE89012669/GAR 005,721 
CONF-8909146-2 
GaAs ASIC desi 
DE89013934/ 


CONF-8909167-1 
Role of sensor directed, mode! based control in robotics. 
DE89014133/GAR 006,092 


CONF-8909168-1 
bance od A combined environment testing facility-vi- 


cote on a centrifuge. 
Debs0! 5120/GAR 006,735 


RSI-0329 
System Guide to SPEEDI: See Ste Spee Sp 
neering Environmental Database Implementation. 
DE89015166/GAR 005,355 

SAND-87-3139 
Experimental 


. sine Wiese : 
in Lightning Warning Systems. o0nse1 


case study. 
005,755 


Results Pertaining to the Performance of 


Thermal 

NUREG/CR-5079/GAR 006,543 
SAND-88-1849C : 

US DOE (Department of Energy) emergency diesel per- 

formance b 

DE89010230/GAR 006,566 


SAND-88-1882C 
Technical evaluation of in-containment cables for the US 
nuclear plant life extension. 

DE89011539/GAR 


tion ‘waver 


SAND-88-2171C 
Equi risk scoping analyses. Results 


DE89011537/GAR 006,596 


SAND-88-2172C 
Condition i and aging assessment for class 1E 


cables. 
DE89010770/GAR 006,567 
SAND-88-2260 


Standard Problem for HECTR-MAAP Comparison: 


Oxidation. 
NURI G/CR-5215/GAR 006,574 


SAND-88-2465C 
Laser initiation of secondary explosives. Reniund paper 


No. 115. 
DE89010229/GAR 006,642 


SAND-88-2766C 
Shock behavior of explosives about the C-J (Chapman- 


) point. 
89007642/GAR 006,639 
SAND-88-3298 

a Along the Grand Hogback, Garfield County, 


5289015198/GAR 006,459 
SAND-88-3470C 

Varistor-Particle Lightning Arrestor Connector Perform- 

ance Under Simulated Extreme Lightning Currents. 

DE89012663/GAR 005,721 
Soe siianiek 

a Studies using a gun tun 
8901 2496/GAI a 

SAND-89-0271C 

Heat transfer characteristics of igniter output plumes. 

DE89011449/GAR 006, 
SAND-89-0339C 

amy — Photovoltaic concentrator technology proc- 


initiative. 
DEBGOTSIZIGA GAR 005,833 


SAND-89-0544C 
Mechanical states in wound capacitors. Part 1: Predic- 


tion. 

DE89008110/GAR 005,738 
SAND-89-0545C 

— states in wound capacitors. Part 2: Optimiza- 

DE89008116/GAR 005,739 


SAND-89-0700C 
ene evaluation of ee membranes for 
zinc/bromine storage batteries. 
De89000901/GAR 005,771 
SAND-89-0725C 
Modeling of coal structure using computer-aided molecu- 


lar design. 
DE89011511/GAR 005,795 


SAND-89-0788C 
Role of sensor directed, mode! based contro! in robotics. 
DE89014133/GAR 006,092 
SAND-89-0839C 
Stretched-membrane heliostats for solar central-receiver 


Bese016034/GAR 005,835 


SAND-89-0853C 
Studies of the initial reactions that occur during direct 


006,644 
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DE89011542/GAR 


SAND-89-0901 
Design aa for ITER (International Thermonu- 


clear ——," plasma faci ee 
DE8901 /GAR atm aa 006,500 


SAND-89-1086C 
Steam ey studies with molten iron-alumina gener- 
le reactions. 


ated 
006,562 


005,788 


by thermit 
DE89016033/' GAR 
gee 


DE8901 B/GA GAR 


SAND-89-1161C 
Data ing in Lightning Warning Systems. 
DE89012495/GAR 


— 180C 


‘elemanaged systems. 

DE89016414/GAR 
SAND-89-1216C 

Influence of organic coal structure on liquefaction behav- 

ior under low-severity conditions. 

DE89013587/GAR 005,790 

SBOE (Deparment of E ) nuclear RD and T 
Aor} 

(research, development, and testing): , roles, 

and ities. 

DE89014019/GAR 006,434 
SAND-89-1331 

Development 


for local degradation. 


005,261 


005,681 


~ the sh gumaeaaa composite gate for 
closure. 


the modified a 
DE89015197/ GAR 005,587 


SAND-89-1398C 
Use of molecular modeling to design alkane activation 


catalysts. 
DE89016185/GAR 005,804 


SAND-89-1492 
Equation typing: Guidelines for Mass-11 users and 


ol > 
DE89015165/GAR 005,630 


SAND-89-1502 
Performance reports for EIM (Engineering Information 
oe computer systems: A managerial perspec- 


DE89015194/GAR 006,073 


SAND-89-1542C 
GaAs ASIC design case study. 
DE89013934/GAR 

SAND-89-1625C 
Circuit level modeling 
DE89015122/GAR 

SAND-89-1876C 
Structural oe of 


La2CuO0(4.032). 
DE89016183/GAR 


SAND-89-1881C 
VIBRAFUGE: A combined environment testing facility-vi- 
bration testing on a centrifuge. 
DE89015120/GAR 006,735 
SAND-89-7035 
Laser grooved and polycrystalline silicon solar cell re- 


search. 
DE89015196/GAR 005,834 


SAND-89-7072C 
Development of a methodology for a comparative 
techno-economic analysis of coal liquefaction, copro- 


cessing and resid ading. 
DE89015410/GAR 005,791 
xe " 
urora oil switc rade program. 
DE89015192/GAR ~ 
SAND-89-7099 
System Guide to SPEEDI: The Sandia — Engi- 
nvironmental Database Implementatio * oe as 


005,755 


of inductive elements. 
005,740 


the phase separation in 
006,719 


006,498 


neering E 
DE89015166/GAR 


SASKATCHEWAN UNIV., SASKATOON. INST. OF SPACE 
AND ATMOSPHERIC STUDIES. 
Global Behavior of the Height/Seasonal Structure of 
Tides between 40 and 60 deg Latitude. 
N89-29897/0/GAR 005,220 


Measurements of Vertical Motions by the Saskatoon MF 
Radar (1983-1985): Relationships with Horizontal Winds 
and Gravity Waves. 

005,225 


N89-29902/8/GAR 
Dynamics of the U Middie Atmosphere (80-110 km) 
at Tromsoe, June- 1987, Using the Tromsoe/ 
Saskatoon M.F. Radar. 

005,228 


N89-29905/1/GAR 


SATCONSULT LTD., WATERBEACH (ENGLAND). 


Ultra Small Earth Stations (Picoterminals) for 20/30 GHz 
Satellite Communication Systems. 
N89-29604/0/GAR 006,856 


SCHOOL OF AEROSPACE MEDICINE, BROOKS AFB, TX. 


USAFSAM-JA-88-12 
Saccadic sd 0 in Response to Visual, Audito- 


ry and Siesmeery Stimu 
AD-A213 Coe /GAR 006,285 
USAFSAM-JA-88-46 


Ventricular Ectopy in Totally Symptom-Free Subjects with 
Defined Coronary Artery Anatomy. 


AD-A213 221/5/GAR 

SCHRACK AEROSPACE, VIENNA (AUSTRIA). 
Small SS-CDMA (Spread Spetrurn Code Division Multiple 
Access) Terminals for Very Thin Route Traffic. Part 2: 
SS-CDMA Aspects. 
N89-29611/5/GAR 006,861 


SCIENCE AND ENGINEERING RESEARCH a. 
CHILTON (ENGLAND). RUTHERFORD APPLETON 


Satellite and Terrestrial Networks for prec Com- 


munication 
N89-29630/5/GAR 006,904 


SCIENCE APPLICATIONS INTERNATIONAL CORP., 
MCLEAN, VA. 


FASAC-TAR-4060 
Chi Mi 
N89-29703/0/GAR 


ap 1428 


of High Current Cyclic Accelerators. 
Pawrih a Peery i” 006,760 


Workshop. Held in 
005,685 


006,233 


005,763 


Proceedii of Image U 
Palo Ato. taltornia on May 23-26, 1 fay 23-26, 1860. 
AD-A212 981/5/GAR 
SCIENCE APPLICATIONS INTERNATIONAL CORP., 
O’FALLON, IL. 

Review of Interface Requirement Specification (Prelimi- 


nary). 

AD-A212 970/8/GAR 006,348 
SCIENCE APPLICATIONS INTERNATIONAL CORP., 
TORRANCE, CA. 

Gas Flows in Rocket Motors. Volume 1. 

(AL-TR-89-011-VOL-1) 

AD-A213 348/6/GAR 005,584 

Gas Flows in Rocket Motors. Volume 2. + Cc. 

Time Iterative Solution of Viscous Supersonic Flow. 

(AL-TR-89-01 1-VOL-2) 

AD-A213 349/4/GAR 005,585 


Gas Flows in Rocket Motors. Volume 3. Appendix D. 
erases Listings. 
(AL- '89-011-VOL-3) 
AD-A213 350/2/GAR 
SCIENTEX CORP., ROCKVILLE, MD. 
REPT-9100 


Improvement of the GUARD/NARD Computer . 
(FHWA/RD-89/175) wee 
PB90-115510/GAR 006,948 


— INSTITUTION OF OCEANOGRAPHY, LA JOLLA, 


005,586 


Regional Phases: Oceanic and Continental Propagation. 

(GL-TR-89-0133) 

AD-A213 306/4/GAR 006,618 
SELENIA SPAZIO S.P.A., ROME (ITALY). 

ign Phi ies of the Italian 20/30 GHz Small Ter- 

minal for Olympus Utilization. 

N89-29609/9/GAR 006,859 
lem of the 18 


Power Combiner for the Soft Fail 
GHz Olympus, TV Feeder Link Station, 
N89-29616/4/GAR 005,741 


SELSKAPET FOR INDUSTRIELL OG TEKNISK 
FORSKNING, TRONDHEIM (NORWAY). 
ISBN-82-595-5374-0 
the IEA (inves on ey Project on Me and D-Activities in 
e international Energy Agency)-Countries. 
PB90-121070/GAR 006,067 
ISBN-82-595-5446-1 
Magnetic ~~ 7. cepereonee of AC-Permeability in Super- 
conducti Ba2Cu307-delta. 
PB90-120! o/GAR 006,728 
ISBN-82-! ey oye —e * _ 
Specific Heat Anomalies in emperature Range 
K to 240 K in CuO and YBa2Cu307-delta(YBCO). 
PB90-120981/GAR 006,727 


ISBN-82-595-5449-6 
parsley so ee SS oe 
luctors, and Some Related (C sub P) Resul 
PHO. 121082/GAR 006,730 
ISBN-82-595-5611-1 
Computer Program for Cost Evaluation of Chemical 


Plants. 
PB90-120015/GAR 005,438 
ISBN-82-595-5705-3 
Gas Separations by Selective Membranes. 
PB90-120007/GA\ 
STF15-A89011 
Heat Meters: Information Project on R and D-Activities in 
the IEA (International Energy Agency)-Countries. aiieuee 


005,437 


PB90-121070/GAR 
STF17-A89027 


Quali 
PBO0 1199 19991 SvGAR 


“i Field a ghee of AC-Permeabili Super- 
jagnetic Fie’ nce in 
conducti YBa2Cu307-delta ” 
PB90-1 9/GAR 006,728 
STF19-A89009 
Heat Anomalies in the Temperature Range 200 


Specific 
K to 240 K in CuO and YBa2Cu307-delta(YBCO). 
PB90-120981/GAR 006,727 


Management: Status and =... 





Properties of sub C) Supercon- 
and Some Related (C att Roche 
PB90-121062/GAR 006,730 
STF21-A89051 
Program for Cost Evaluation of Chemical 
PB90-120015/GAR 005,438 
STF21-A89052 


Gas Separations 

PB90-120007/GAI 
STF34-A89061 

Vaporization 


Selective Membranes. 
005,437 


of Silicon Carbide Studied by Mass-Loss Ef- 
Poe raga 005,508 


STot Torsion Simulation of the Holmestrand Hot Rolling 
Line and Back Annealing Properties of 3003 Foil Stock. 
PB90-121021/GAR 006,188 


Analyses of Trace Ele- 


Mass 
PB90-121088/GAI 
SHIFFLET (D.K.) AND ASSOCIATES LTD., MCLEAN, VA. 


NCI-84-401 
Evaluation of NCI’s (National Cancer Institute’s) Cancer 
Communications . 
PB90-119819/GAR 006,048 


SIGNAL oe ae LTD., CAMBRIDGE (ENGLAND). 
TDMA (Time Division Multiple Access) for 20/ 
Countermeasures. 


30 Ghz Fade 
N89-29624/8/GAR 005,601 
alae GUMPERTZ AND HEGER, INC., ARLINGTON, 


PIPECAR User and ep mmed Manual, Version 1.0. 
February 1987-November 1988. 


Final Myo 
(FHWA/P-89/019) 
005,378 


PB90-115478/GAR 
BOXCAR User and mer Manual, Version 1.0. 
HW Ri February 87-November 88. 

(A/IP-89/018) 


o300-115408/GAR 005,379 
SOCIETA ITALIANA PER L’ESERCIZIO TELEFONICO 
S.P.A., ROME (ITALY). 

Human Factors Concerning Videoconferencing Systems 

in the Program. - ™ 

N89-29661/0/GAR 
SOCIETE DE MICROELECTRONIQUE, LOVERVAL 
(BELGIUM). 

Low Cost Receive Terminal for MAC “a aeneae Analog 

)/Packet Data Broadcasting 
006,858 


005,615 


Components 
N89-29607/3/GAR 
SOLAR ENERGY RESEARCH INST., GOLDEN, CO. 
SERI/SP-231-3521 


FY 1988 ethanol from biomass annual report. 
DE89009460/GAR 


SERI/STR-211-3529 
Novel thin-film CulnSe2 fabrication. Final subcontract 
January 1989. 
DE89009440/GAR 006,421 
SERI/STR-211-3539 
Alternative fabrication techniques for high-efficiency 
CulnSe2 and CulnSe2-alloy films and cells. Annual sub- 
contract report, 10 November 1987-31 December 1988. 
DE89009451/GAR 006,168 


SERI/STR-217-3463 
Comparison of wind turbulence simulation models for sto- 
is for horizontal-axis wind — ” 


005,793 


chastic loads 
DE89009442/GA 


SERI/TR-215-3195 
Some significant results from testing a Remote Multiplex- 
Unit sok 2 iors errors. aan 


89009432/G. 
SOUTH aioe lll COLUMBIA. SCHOOL OF 
MEDICINE. 

B of Immunomodulators. 

AD-A213 266/0/GAR 006,279 


SOUTHERN FOREST EXPERIMENT STATION, NEW 
ORLEANS, LA. 


FSRN-SO-354 
Fuelwood een of Midsouth Pulpmills, 1987. 
PB90-123373/G. 006,192 

SOUTHERN RESEARCH INST., BIRMINGHAM, AL. 
si POHGS (Principal Organic Hazardous Constituents) and 

Pico (Products of Incomplete Combustion) Screening 


Protocol. 

(EPA/600/8-89/080) 

PB90-116930/GAR 005,849 

SOUTHWEST RESEARCH INST., SAN ANTONIO, TX. 

DOE/ER/45063-1 

Characterization of pore evolution in ceramics during 

creep failure and densification. Progress 
DEBo01 6275/GAR 006,124 


NDI (Nondestructive Inspection) Oriented Corrosion Con- 
trol for Aircraft. Phase 1. inspection Methods. 
AD-A213 368/4/GAR 006,154 


Probalistic Structural Analysis Methods for Select Space 
Propulsion System Structural Components. 


CORPORATE AUTHOR INDEX 


STATENS GEOTEKNISKA INST., LINKOEPING (SWEDEN). 


N89-29802/0/GAR 006,833 
Chemical Releases and Worker Exposures 
pry Rn 


(EPA/600/2-89/052) 
PB90-119587/GAR 006,294 


SPACE SERVICES INC. OF AMERICA, HOUSTON, TX. 


Reliable, Low-Cost Launch Services. 
N89-29457/3/GAR 


SPARTA, INC., HUNTSVILLE, AL. 


Transputer Finite Element Solver. 
N89-29777/4/GAR 


SPELMAN COLL. ATLANTA, GA. 
— Engineering of Clostridium difficile Toxin A Vac- 
AD-A213 250/4/GAR 006,248 

SRI INTERNATIONAL, MENLO PARK, CA. 

~+ cr Characteristics of Visual Localization. 
(AFOSR: agtsa ty | 
AD-A212 934/4/' 006,284 
Mechanisms of (2) Reduction Metal and Metal Modi- 

lectrodes. 


fied 
AD-A213 169/6/GAR 005,467 


006,848 


005,660 


STANDARD TELEPHONES AND CABLES LTD., PAIGNTON 
(ENGLAND). 


80 W, 29 Ghz TWT 

Satellite Communica‘ 

N89-29615/6/GAR 
STANFORD LINEAR ACCELERATOR CENTER, CA. 


coca yo focal point positioning and emittance meas- 
a soe for the interaction point of the SLC 
(Stanford Linear Collider). 
DE89015629/GAR 006,774 
CONF-890803-1 
ea eee ee COS 
S Linear Collider) damping ring. 
'89015638/GAR 006,780 
ewe 
S-band linac for initial eactenien of the 
Sit LAC linear collider) intense positron bunch. 
DE89015637/GAR 
CONF-890803-3 
Immersed field cluster 
DE89015633/GAR 


CONF-890803-4 
Alignment and vibration issues in TeV linear collider 


DE8eO 006,775 


115631/GAR 


CONF-8905144-5 
Monte Carlo study of CP asymmetry measurement of a 


Tau-Charm F; 
DE89015636/G. 006,778 


CONF-8905144-6 
ae of a high luminosity collider for the Tau-Charm 


Factory. 
DE89015635/GAR 006,777 
SLAC-PUB-4920 
Automated focal point positioning and emittance meas- 
for the interaction point of the SLC 


phen dag 
(Stanford Linear Collider). 

DE89015629/GAR 006,774 
SLAC-PUB-5024 

Alignment and vibration issues in TeV linear collider 


in. 
DE89015631/GAR 006,775 


SLAC-PUB-5026 
Immersed field cluster klystron. 
DE89015633/GAR 


SLAC-PUB-5038 
ae of a high luminosity collider for the Tau-Charm 


Factory. 
DE89015635/GAR 006,777 


SLAC-PUB-5046 
Monte Carlo study of CP asymmetry measurement of a 


Tau-Charm Aer 
DE89015636/GA 006,778 
“ah gadient S-band li f | ler: of the 
ig) inac for initial acceleration 


SLC (SLAC linear collider) intense positron bunch. 
DE89015637/GAR 


“Cn 
nergy matching of 1.2 GeV positron beam to the SLC 
(Sanford Linear Collider) damping ring. 
'89015638/GAR 006,780 
SLAC-340 
Optical tuning in the arcs and final focus sections of the 
Stanford Linear Collider. 
DE89015620/GAR 006,773 
STANFORD UNIV., CA. 
JIAA-TR-93 
Control of ane Flow Past a Cylinder Using Tangen- 
tial Wall Jet Bi 
(NASA-CR-185918) 
N89-29326/0/GAR 
JIAA-TR-94 
Analysis of Internal Ablation for the Thermal Control of 
Aerospace Vehicles. 


raveling Wave Tubes) Amplifier for 
round Stations. 
005,722 


» 


klystron. 
006,776 


006,776 


» 


005,065 


(NASA-CR-185919, 
N89-29477/1/ 


JIAA-TR-95 


Nishon Behavior of a Flat Plate Wake. 
|-CR-18591 


N89-29327/8/GA\ 
NAS 1.26:184816 


Behavior 
(NASA-CR-184816) 
N89-29492/0/GAR 
NAS 1.26:185063 
————— in Composite Plates Caused by Non-Pene- 
INASA-CP 185069, 
N89-29493/8/ 
NAS 1.26:185917 
minor Behavior of a Flat Plate Wake. 
|\SA-CA-185917) 
N89-29327/8/GAR 
NAS 1.26:185918 
Control of Separated Flow Past a Cylinder U: Tangen- 
tial Wall Jet of - 
(NASA-CR- 185918) 
N89-29326/0/GAR 


NAS 1.26:185919 
Analysis of Internal Ablation for the Thermal Control of 


Vehicles. 
(NASA-CR- 105019 


N89-29477/1/' 


006,829 


005,066 


of Delaminated Composite Plates. 
006,143 


006,144 


005,066 
005,065 


006,829 


Exact Non-Ri Boundary Conditions. 
(AFOSR-TR-89-11 
AD-A213 226/4/GAR 006,705 
—— UNIV., CA. CENTER FOR SPACE SCIENCE 
ASTROPHYSICS. 


CSAA-ASTRO-89-14 
Rotation of the Photospheric Magnetic Fields: A North- 


South q 
AD-A213 114/2/GAR 005,130 
STANFORD UNIV., CA. DEPT. OF CHEMISTRY. 


Energy Transfer and vey saeco in Biomimetic Solar 
Conversion. Final Report August 1 july 1989. 
(GRI-89/0223) 
PB90-114562/GAR 005,442 
STANFORD UNIV., CA. DEPT. OF CIVIL ENGINEERING. 


Prediction of Groundwater Flow and Mass Transport 
inear and Nonlinear Estimation Methods. 
(USas7e 1491) 
PB90-119603/GAR 006,474 
STANFORD UNIV., CA. SYSTEMS OPTIMIZATION LAB. 
SOL-89-13 
Monte Carlo (importance) within a Benders’ 


Sampling 
a for Stochastic Linear ow 


STATE UNIV. OF NEW YORK AT BINGHAMTON. 
Resource Relationships in the Greater 
Southern Tier of York. 


PB90-120239/GAR 006,967 


STATE UNIV. OF NEW YORK AT BUFFALO, AMHERST. 
100 
Photoabsorption of Molecules at Corrugated Thin Metal 


Films. 
(AFOSR-TR-89-0924) 
AD-A213 017/7/GAR 005,440 


Dynamics of an M-Level Atom Interacting with Cavity 
Fields: Effects of the Level Number on im Col- 


lapse and Revival. 

(AFOSR-TR-89-1251) 

AD-A213 079/7/GAR 006,758 
STATE UNIV. OF NEW YORK AT BUFFALO. DEPT. OF 
CHEMISTRY. 

UBAFFALO/DC/89/TR-112 

Local Pairing and Antiferromagnetism in High-T(c) Super- 

conductors. 

AD-A213 004/5/GAR 006,713 

UBUFFALO/DC/89/TR-111 
Optical Nutation in Polymers Irradiated by Ultrashort 


Laser i 
AD-A212 927/8/GAR 005,445 


of Pyrrole in Room-Temperature Chioroalumin- 
ate Melts. 
(AFOSR-TR-89-1074) 
AD-A212 959/1/GAR 


Electrochemistry at Very Small Electrodes. 
AD-A213 156/3/GAR 


005,446 


006,153 


STATE UNIV. OF NEW YORK AT BUFFALO. DEPT. OF 
CIVIL ENGINEERING. 


Development of an Integrated BEM (Boundary Element 
Method) for Hot Fluid-Structure interaction. 
N89-29801/2/GAR 005,579 


STATENS GEOTEKNISKA INST., LINKOEPING (SWEDEN). 


Report of the ISSMFE (International Society for Soil Me- 
chanics and Foundation E: ¢ Te wih Reference 
tee on Penetration 1 


est Procedures; CPT one 
(Standard ee _ DOP pe Probing, WST 
Paoe 122004/GAA 005,561 


February 01,1990 CA-31 





STATENS PROVNINGSANSTALT, BORAS (SWEDEN). 
ISBN-91-7848-159-7 
Instrumentation of Pendulum impactor Using Metal Foil 


Strain Gauges. 
PB90-122656/GAR 006,071 


ISBN-91-7848-193-7 
Cyclic Fatigue of Hot-isostatic-Pressed Silicon Nitride. 
PB90-122649/GAR 006,127 
NT/TECHN-121 
Aldring av Taetskikt pa Tak: Jaemfoerelse Mellan Olika 
Aldringsmetoder (Aging of Roof Coverings). 
PB90-124140/GAR 005,386 


SP-RAPP-1989:10 
eS of Pendulum impactor Using Metal Foil 


Strain Gauges. 
PB90-122656/GAR 006,071 


SP-RAPP-1989:38 
Aldring av Taetskikt pa Tak: Jaemfoerelse Mellan Olika 
Aldringsmetoder (Aging of Roof Coverings). 
PB90-124140/GAR 005,386 


SP-RAPP-1989:43 
lic Fatigue of Hot-isostatic-Pressed Silicon Nitride. 
-122649/GAR 006,127 


STRUCTURAL INTEGRITY ASSOCIATES, INC., SAN JOSE, 


SIR-89-023-VOL-2 
Stress Intensity Factors for Cracking Metal Structures 
under Rapid Thermal Loading. Volume 2. Theoretical 
Background. 
(WRDC-TR-89-3074-VOL-2) 
AD-A213 297/5/GAR 
STUTTGART UNIV. (GERMANY, F.R.). DEPT. OF 
GEODETIC SCIENCE. 
Study of Modern Instrumentation and Methods for As- 
tronomic Positioning in the Field. 
(R/D-4618-EN-01) 
AD-A213 217/3/GAR 
SURREY UNIV., GUILDFORD (ENGLAND). 
Implementation and Operational Considerations for 
CODE (Cooperative Olympus Data Experiment). 
N89-29665/1/GAR 005,619 
SURREY UNIV., LONDON (ENGLAND). 


Small Satellites: The UOSAT Experience. 
N89-29437/5/GAR 006,882 


Adaptive Coding/Up-Path Power Control! Fade Counter- 
measure Experiment via Olympus. 
005,603 


006,175 


006,495 


N89-29627/1/GAR 


SVERDRUP TECHNOLOGY, INC., CLEVELAND, OH. 
E-5018 
Plume Characteristics of MPD Thrusters: A Preliminary 
Examination. 
(NASA-CR-185130) 
N89-29483/9/GAR 


NAS 1.26:185130 
Plume Characteristics of MPD Thrusters: A Preliminary 
Examination. 
(NASA-CR-185130) 
N89-29483/9/GAR 005,570 


Interfacing Modules for Integrating Discipline Specific 
Structural Mechanics Codes. 
N89-29793/1/GAR 005,577 


SWEDISH NUCLEAR POWER INSPECTORATE, 
NYKOEPING. 


STUDSVIK/NP-86/108 
Assessment of RELAP5/MOD2, Cycle 36.04 against FIX- 
ll Split Break Experiment No. 3051. International Agree- 


ment Re; 
006,575 


005,570 


port. 
NUREG/IA-0029/GAR 
SWEDISH SPACE CORP., SOLNA. 
Freja: The Design of a Small Scientific Satellite. 
N89-29443/3/GAR 
SWEDISH TELECOM RADIO, HANINGE. RADIO LAB. 
Swedish Telecom Radio Experiment Plans for Olympus. 
N89-29664/4/GAR 005,618 
SYDNEY UNIV. (AUSTRALIA). SCHOOL OF CIVIL AND 
MINING ENGINEERING. 
R-588 
Triaxial Testing of Dry Granular Solids at Very Low 
Stresses. 
PB90-124637/GAR 005,398 


R-594 
Interpretation of the Pressuremeter Test in Clay Allowing 
for Membrane End Effects and Material Non-Homogenei- 


ty. 
PB90-124629/GAR 005,562 


SYSTEMS ENGINEERING, INC., GREENBELT, MD. 
or Development for SDI Weapons System Alloca- 


ion 

(AFOSR-TR-89-1255) 

AD-A212 973/2/GAR 006,335 
Stochastic Modelling of EM (Electromagnetic) Scattering 
from Foliage. 

(RADC-TR-89-22) 

AD-A213 118/3/GAR 005,706 


TANEGASHIMA SPACE CENTER, KAGAOSHIMA (JAPAN). 
JTN-88-80053 


Construction Status of the Launching Facilities for H-2 
Launch Vehicle. 


CA-32 


Q 


VOL. 90, No. 3 


CORPORATE AUTHOR INDEX 


N89-29462/3/GAR 


NASDA-CP-06-5 
Construction Status of the Launching Facilities for H-2 
Launch Vehicle. 
N89-29462/3/GAR 006,852 
TARTU STATE UNIV. (USSR). 
Remote Sensing of the Atmospheric Aerosols and Nocti- 
lucent Clouds from b 
N89-29876/4/GAR 005,276 
TECHNASSOCIATES, INC., ROCKVILLE, MD. 
AF-36M Airflow Rig. Nozzle Airflow Measurements. 
AD-A213 339/5/GAR 005,572 


TECHNISCHE HOGESCHOOL DELFT (NETHERLANDS). 
DEPT. OF CIVIL ENGINEERING. 


REPT-89-2 
Communications on Hydraulic and Geotechnical Engi- 
neering: Numerican Model WAVEWATCH (WAVE Height, 
WaATerdepth and Current Hindcasting): A Third Genera- 
tion Model for Hindcasting of Wind Waves on Tides in 


Shelf Seas. 
PB90-122862/GAR 006,607 


TECHNISCHE HOGESCHOOL EINDHOVEN 
(NETHERLANDS). 


OPEX (Olympus Cela | le hy og Project and 
Standard Processi 
N89-29637/0/GAR” 005,607 


TECHNISCHE UNIV. BERLIN (GERMANY, F.R.). 
iments for Small Satellites. 


006,852 


University Experime 
N89-29440/9/GAR 
TECHNISCHE UNIV. TWENTE, ENSCHEDE 
(NETHERLANDS). DEPT. OF COMPUTER SCIENCE. 
MEMO-INF-89-26 
Tumult-X: A Real Time Executive. 
N89-29983/8/GAR 


MEMO-INF-89-28 
Getting Short Interrupt Disable Times by impulses. 
N89-29694/1/GAR 005,626 


TECHNOLOGY APPLICATIONS, INC., ATHENS, GA. 
Chemical Accumulation in Plant Tissues from Aqueous 


anon. 
(EPA/600/D-89/169) 
PB90-116807/GAR 006,221 


TEL-AVIV UNIV. (ISRAEL). DEPT. OF GEOPHYSICS AND 
PLANETARY SCIENCES. 
Combined Use of Three Different 
the Best Estimate of Meso-Beta 
Complex Terrain. 
(GL-TR-89-0248) 
AD-A213 077/1/GAR 


TELECOM DENMARK, TASTRUP. 

TELECOMMUNICATIONS LABS. 
On-Board Clock Control for Olympus. 
N89-29649/5/GAR 


TELESPAZIO S.P.A., ROME (ITALY). 


Small SS-CDMA (Spread Spectrum Code Division Multi- 
ple Access) Terminals for Very Thin Route Traffic. Part 1: 
General Presentation. 

N89-29610/7/GAR 006,860 


TEMPLE UNIV., PHILADELPHIA, PA. SCHOOL OF 
MEDICINE. 


Acetylcholine Suppression and Potential Benefit against 
Anticholinesterase Poisoning 
AD-A213 326/2/GAR 006,280 


TENNESSEE TECHNOLOGICAL UNIV., COOKEVILLE. 
CENTER FOR THE MANAGEMENT, UTILIZATION AND 
PROTECTION OF WATER RESOURCES. 

Water Quality Survey of Nutrient Loadings to Center Hill 

Lake from the Caney Fork River Basin. 

AD-A212 856/9/GAR 006,467 


Water Quality Survey of Nutrient Loadings to Center Hill 
Lake from the Fork River Basin. 
006,468 


AD-A212 859/3/GAI 
TENNESSEE UNIV., KNOXVILLE. DEPT. OF COMPUTER 


SCIENCE. 
Algorithms and Software for Solving Finite Element Equa- 
tions on Serial and Parallel Architectures. 
N89-29781/6/GAR 005,664 


TENNESSEE UNIV., KNOXVILLE. DEPT. OF NUCLEAR 
ENGINEERING. 
DOE/NE/37959-33 
Multi-dimensional 
DE89016239/GA\ 
TETRA TECH, INC., SAN BERNARDINO, CA. 
Proton Magnetometer Survey of Site 3MS105, Eaker Air 


Force Base, Arkansas. 
AD-A212 988/0/GAR 005,290 


TEXAS A AND M UNIV., COLLEGE STATION. 
REPT-338-TL-SEAL-3-89 
Rotordynamic-Coefficient Test Results for the SSME 
(Space Shuttle Main Engine) HPOTP (High Pressure 
Oxygen Turbopump) Turbine interstage Seal for the Cur- 
rent and an Improved Swirl Brake. aieabe 


006,883 


005,671 


‘caches to Obtain 
rface Winds Over 


005,193 


006,910 


hypercube for signal validation. 
006,541 


N89-29349/2/GAR 


TEXAS INSTRUMENTS, INC., DALLAS. 
MM and T for YHSIC Multichip Packages. 


(SLCET-TR-85-0442.- 
AD-A213 259/5/GAR 


TEXAS TECH UNIV., LUBBOCK. 


Distance Learning Case Studies. 
PB90-125295/GAR 


TEXAS UNIV. AT AUSTIN. CENTER FOR ENERGY 
STUDIES. 


005,317 


NAS 1.26:184774 
Investigation of Heat Transfer in Zirconium Potassium 
Perchlorate at Low a A Study of the Failure 
Mechanism of the NASA (National Aeronautics and 
Space Administration) Standard Initiator. 
(NASA-CR- 184774) 

N89-29570/3/GAR 


TEXAS UNIV. AT AUSTIN. CENTER FOR 
TRANSPORTATION RESEARCH. 
CTR-3-5-85-446-II 
Review of Undrained Shear Strength wi See 
Used the Texas State Department of Highways and 
Public Transportation. 
(FHWA/TX-88 + 446-1F) 
PB90-115635/GAR 
CTR-3-9-87-1119-1 
Improved Concrete Quality Contro! Procedures Including 
Third Point Loading. 
(FHWA/TX-88 + 1119-1F) 
PB90-115627/GAR 
gs ‘ . * 
leview of Undrained Shear Strength Testi 
Used the Texas State Department of oo Rompe 
Public Transportation. 
(FHWA/TX-88 + 446-1F) 
PB90-115635/GAR 
RR-1119-1F 
Improved Concrete Quality Control Procedures Including 
Third Point Loading. 
(FHWA/TX-88 + 1119-1F) 
PB90-115627/GAR 005,551 


TEXAS UNIV. AT AUSTIN. FUSION RESEARCH CENTER. 
Occinetl effects in ‘a penile ante 
—o effects in len wave ing, Part 2: propaga- 
nN and ab: n with a single minority species. 
DeBoO! 6619/GAR 006,704 
FRCR-337 
Kinetic effects in Alfven wave heating, Part 2: propaga- 
tion and absorption with a single minority species. 
DE89016619/GAR 006,704 
TEXAS UNIV. AT DALLAS, RICHARDSON. 
Energetic Neutral Atom Precipitation (ENAP). 
N89-29419/3/GAR 005,173 
TEXAS UNIV. AT Leen] RICHARDSON. CENTER FOR 
QUANTUM ELECTRON! 
GRL/8901 
Proof of the Feasibility of Coherent and Incoherent 
Schemes for Pumping a Gamma-Ray Laser. 
AD-A212 882/5/GA 006,681 
TEXTRON LYCOMING, STRATFORD, CT. 
MM and T Advanced Balancing/Machining. 
(TACOM.-TR-13315) 
AD-A213 103/5/GAR 006,087 


Manufacturing Methods and Technology Automatic De- 
ak 

(TACOM.-TR-13378) 

AD-A213 211/6/GAR 006,083 


THOMSON-CSF, INC., PALO ALTO, CA. PACIFIC RIM 
OPERATIONS. 


TR-89-14 
Multi-Level Specification and Verification of Real-Time 


Software. 
AD-A213 227/2/GAR 
TILBURG UNIV. (NETHERLANDS). 
Pseudorandom Number Generators Revisited. 
PB90-124033/GAR 005,679 
TILBURG UNIV. (NETHERLANDS). DEPT. OF ECONOMICS. 
FEW-386 
Comparison of Automatic Monitoring Systems in Auto- 
matic Forecasting. 
PB90-122870/GAR 005,256 
TOLEDO UNIV., OH. 
Multiprocessor Architecture: Synthesis and Evaluation. 
N89-29786/5/GAR 005,668 


ee RESEARCH BOARD, WASHINGTON, 


005,592 


005,552 


005,551 


005,552 


005,652 


ISBN-0-309-04468-5 
Zero — and Other Options: Limits for Truck and 


Bus Driv 
PB90-1 15015/GAR 006,945 


ISBN-0-309-04562-2 
Compaction of Asphalt Pavement. 
PB90-114067/GAR 


ISBN-0-309-04755-2 
Safety Belts, Airba: gs and Child Restraints: Research to 
Address Emerging Policy Questions. pan 


005,546 


PB90-115866/GAR 


TRB/NCHRP/SYN-152 
Compaction of Asphalt Pavement. 
PB90-114067/GAR 


TRB/SR-216 


Zero Alcohol and Other Options: Limits for Truck and 
Bus Drivers. 


005,546 





PB90-115015/GAR 


TRB/SR-223 
Providing Access for Large Trucks. 
PB90-115023/GAR 

TRB/SR-224 
Safety Belts, Airbags and Child Restraints: Research to 
Address Emerging Policy Questions. aon 


006,945 


006,934 


PB90-115866/GAR 


TRANSPORTATION SYSTEMS CENTER, CAMBRIDGE, MA. 
DOT-TSC-NHTSA-89-3 
Statistical Estimation of Rollover Risk. 
(DOT-HS-807-446) 
PB90-115445/GAR 
DOT-TSC-UMTA-89-3 
Comprehensive Transit Plan for the Virgin Islands. Tech- 
nica! Report. 
(UMTA-MA-08-9023-88-2) 
PB90-115700/GAR 
USCG-M-4-49 
Passenger Carrying Submersibles: System Safety Analy- 


Sis. 
AD-A213 049/0/GAR 006,611 


TRITON ENVIRONMENTAL CONSULTANTS LTD., 
BURNABY (BRITISH COLUMBIA). 
REF-2019/WP-3578 
Early Life History of Pacific Herring: Relationshi Md 
Larval Dispersal and Mortality to Environmental 
tions. Final Report of 1989 Port Moller Pesonnaineanne 


Survey. 
PB90-120668/GAR 006,592 


TRW DEFENSE AND SPACE SYSTEMS GROUP, 
REDONDO BEACH, CA. APPLIED TECHNOLOGY DIV. 
DOE/PC/90274-T4 
MHD (Mai ith quater techn integrated topping cycle 
wee Fi ae technical progress report, August 
1988--October 31, 
E8901 5997/GAR 


MHD-ITC-89-126 
MHD (Mai ape ret ape et integrated topping cycle 
project. Fifth quarterly technical progress report, August 
1, 1988--October 31, 1 . 
DE89015997/GAR 005,821 


TRW SPACE AND DEFENSE SECTOR, REDONDO BEACH, 
CA. ELECTRONICS AND TECHNOLOGY DIV. 
Development of High Gain Three Terminal Devices-at 
Millimeter Wave Frequencies. 
AD-A213 089/6/GAR 005,752 


TSUKUBA SPACE CENTER, IBARAKI (JAPAN). 
JTN-88-80022 
Development of En pep Test Satellite-5 (ETS-5): 
EM/PFM i lode!) Process. 
N89-29468/0/GAR 006,890 


NASDA-CP-05-2 
Development of Engineering Test Satellite-S5 (ETS-5): 
EM/PFM Pores 5 lodel) Process. 
N89-29468/0/G 006,890 


TULSA UNIV., OK. DEPT. OF PSYCHOLOGY. 


Impact of Personality on Team Performance. 
AD-A212 984/9/GAR 005,325 


TURKISH NATIONAL COMMITTEE ON EARTHQUAKE 
ENGINEERING, ISTANBUL. 
Proceedings of the Regional Seminar on Earthquake En- 
gineering (13th). Held in Istanbul, Turkey on September 
7. 


AD-A213 210/8/GAR 005,387 
TVONTARIO, TORONTO. 


Conversat 1988: Enhanced Delivery of Tele-Education 
Using VSAT (Very Small Aperture Terminal) —— 
N89-29651/1/GAR 5, 


UKAEA ATOMIC ENERGY RESEARCH ESTABLISHMENT, 
HARWELL (ENGLAND). ENERGY TECHNOLOGY DIV. 
ETSU-WN-0561-P4 
Effect of meteorological parameters on wind turbine be- 
haviour - an analytical study. 
DE89914429/GAR 005,823 
ETSU-WN-5053 
Synchronous/induction generator testing on the WEG 
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DE89914430/GAR 005,824 


ETSU-WN-5091 
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DE89914431/GAR 005,825 


ETSU-WN-5097-P1 
Social Implications of a Wind Driven Generator Located 
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DE89914428/GAR 005,822 


UNION CARBIDE CORP., TARRYTOWN, NY. TARRYTOWN 
TECHNICAL CENTER. 
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Improved catalysts for liquid hydrocarbon fuels from 
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DE89015524/GAR 005,796 


UNITED TECHNOLOGIES OF NEW MEXICO, INC., 
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(AFOSR-TR-89-1232) 
AD-A212 921/1/GAR 006,682 


UNIVERSIDAD POLITECNICA DE — : a, DEPT. 
DE CALCULO NUMERICO E INFORMA 

pe Link —— Design for a is (Coopera- 
tive Olympus Data Experiment) System. 
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NEUVE (BELGIUM). MICROWAVES LAB. 

pay my Characterization of the Propagation Channel 
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VALTION TEKNILLINEN TUTKIMUSKESKUS, ESPOO 
(FINLAND). 

ISBN-951-38-3253-8 


Feasibility of Cool Storage Systems in Refrigeration. 
PB90-124561/GAR 005, 816 
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RILEM: Forty Third General Council Meeting, Finnish 
Contributions. Held in Espoo, Finland on August 27-31, 


1989. 
PB90-120528/GAR 005,384 


VTT/RN-620 
Feasibility of Cool Storage Systems in Refrigeration. 
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ISBN-951-38-3475-1 
— the Fire Resistance Properties of Upholstered 
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VARIAN CANADA, INC., GEORGETOWN (ONTARIO). 
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988: A Report to the Fishermen. 
PBOO-115200/GAR 005,104 
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Financial Incentives in the Transit Industry. 
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006,564 
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Liquid-fed ceramic melter testing for the Hanford Waste 
Vitrification Plant waste. 
DE89015577/GAR 006,519 


WESTINGHOUSE NAVAL SYSTEMS DIV., MIDDLETOWN, 
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WESTINGHOUSE SAVANNAH RIVER CO., AIKEN,SC. 
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WOODS HOLE OCEANOGRAPHIC INSTITUTION, MA. 
WHOI-CONTRIB-5866 
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AD-A213 175/3/GAR 006,263 
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Risk of Unsaturated/Saturated Transport and Transfor- 
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Sixth Session of the International Working Group on Data 


Management. 
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DE89016239/GAR 


AC03-76SF00098 


Lawrence er | 
DE89011819/GA\ 

DE89015226/GAR 
DE89015339/GAR 
DE89015384/GAR 
DE89016302/GAR 
DE89016303/GAR 
DE89016306/GAR 
DE89016308/GAR 
DE89016316/GAR 
DE89016317/GAR 
DE89016338/GAR 
DE89016339/GAR 


AC03-76SF00515 


Lab., CA. 


006,158 
005,520 
006,141 
005,839 
005,725 
005,639 
006,721 
005,481 
006,250 
006,266 
006,788 
005,882 


Stanford Linear Accelerator Center, CA. 


DE89015620/GAR 
DE89015629/GAR 
DE89015631/GAR 
DE89015633/GAR 
DE89015635/GAR 
DE89015636/GAR 
DE89015637/GAR 
DE89015638/GAR 


AC03-84CE30806 
Architectural eee oo. Boulder, CO. 


DE89016013/GA 

DE89016014/GAR 
DE89016015/GAR 
DE89016319/GAR 


006,773 
006,774 
006,775 
006,776 
006,777 
006,778 
006,779 
006,780 


005,359 
005,360 
005,361 
005,784 


Architectural Energy Corp., Westminster, CO. 


DE89016010/GAR 
DE89016012/GAR 
AC03-87SF 16667 


Architectural a Boulder, CO. 
DE89016014/GA' 


AC04-76DP00613 
ata Aerospace Co., Kansas City, MO. Kansas City 
DE89014010/GAR 005,767 
DE89014011/GAR 006,178 
DE89015206/GAR 006,169 
DE89015749/GAR 005,768 


AC04-76DP00789 


Physics International Co., San Leandro, CA. 
DE89015195/GAR 


Sandia National Labs., Albuquerque, NM. 
DE89007642/GAR 


DE89008110/GAR 
DE89008116/GAR 
DE89009931/GAR 
DE89010229/GAR 
DE89010230/GAR 
DE89010770/GAR 
DE89011449/GAR 
DE89011511/GAR 
DE89011534/GAR 
DE89011537/GAR 
DE89011539/GAR 
DE89011542/GAR 
DE89012495/GAR 
DE89012496/GAR 
DE89012663/GAR 
DE89013582/GAR 
DE89013587/GAR 
DE89013812/GAR 
DE89013934/GAR 
DE89014019/GAR 
DE89014133/GAR 
DE89015120/GAR 
DE89015122/GAR 
DE89015165/GAR 
DE89015166/GAR 


005,360 


006,499 


006,639 
005,738 
005,739 
005,771 
006,642 
006,566 
006,567 
006,643 
005,795 
006,568 
006,536 
006,569 
005,788 
005,261 
006,644 
005,721 
006,570 
005,790 
005,833 
005,755 
006,434 
006,092 
006,735 
005,740 
005,630 
005,355 
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DE89015192/GAR 
DE89015194/GAR 
DE89015196/GAR 
DE89015197/GAR 
DE89015198/GAR 
DE89015200/GAR 
DE89015410/GAR 
DE89016033/GAR 
DE89016034/GAR 
DE89016183/GAR 
DE89016185/GAR 
DE89016414/GAR 
AC05-840R21400 


Oak National 
DE89007817/GAR 
DE89010129/GAR 
DE89010337/GAR 
DE89011229/GAR 
DE89012341/GAR 
DE89013045/GAR 
DE89014004/GAR 
DE89015361/GAR 
DE89015364/GAR 
DE89015644/GAR 
DE89015649/GAR 
DE89015654/GAR 
DE89015656/GAR 
DE89015657/GAR 
DE89015659/GAR 
DE89015665/GAR 
DE89015689/GAR 
DE89015690/GAR 
DE89015906/GAR 
DE89015916/GAR 
DE89015970/GAR 
DE89015985/GAR 
DE89015986/GAR 
DE89016038/GAR 
DE89016157/GAR 
DE89016161/GAR 
DE89016223/GAR 
DE89016224/GAR 
DE89016235/GAR 
DE89016271/GAR 
DE89016286/GAR 
DE89016850/GAR 
DE89016936/GAR 
DE89016937/GAR 
AC05-840S21400 


Oak Ridge Y-12 Plant, TN. 
DE89015989/GAR 


DE89016044/GAR 
AC05-860R21548 


MK-Ferguson Co., St. Charles, MO. 
DE89016202/GAR 


AC06-76RL01830 


Battelle Pacific Northwest Labs., Richland, WA. 
DE89014005/GAR 


DE89014008/GAR 
DE89015170/GAR 
DE89015171/GAR 
DE89015172/GAR 
DE89015189/GAR 
DE89015191/GAR 
DE89015199/GAR 
DE89015203/GAR 
DE89015838/GAR 
DE89016175/GAR 
DE89016241/GAR 
DE89016243/GAR 
DE89016245/GAR 
AC06-84RL 10421 


Ww Hanford Co., Richland, WA. 
DE89016833/GAR 


AC06-87RL 10930 
of Energy, Richland, WA. Richland Operations 


DE89016173/GAR 005,995 
Hanford Engineering Development Lab., Richland, WA. 
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006,088 
005,251 
005,025 
005,026 
005,027 


006,526 
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DE89016058/GAR 


We Hanford Co., Richland, WA. 
besoose7os/GAR 


DE89010107/GAR 
DE89015577/GAR 
DE89015578/GAR 
DE89016057/GAR 
DE89016120/GAR 
DE89016833/GAR 
AC07-761D01570 


National Lab., IL. 
89016017/GAR 006,522 


DE89016018/GAR 006,523 
Babcock and Wilcox Co., Lynchburg, VA. Contract Re- 


search Div. 
DE89016172/GAR 006,540 


Ebasco Services, Inc., Bellevue, WA. 
DE89015581/GAR 


EG and G Idaho, Inc., Idaho Falls. 
DE89010981/GAR 


DE89015210/GAR 
DE89016169/GAR 
DE89016189/GAR 
DE89016190/GAR 
DE89016209/GAR 
DE89016210/GAR 
DE89016268/GAR 
DE89016269/GAR 
DE89016354/GAR 
DE89016360/GAR 
AC07-881D 12699 


EG and G Idaho, Inc., idaho Falls. 
DE89016189/GAR 


DE89016190/GAR 

AC08-88NV 10617 
eS Sa Swen, es. Albuquerque, NM. 
Kirtland 


DEBOO1s14/GAR 
AC08-S9NV 10630 

Nevada Univ., Las Vi 

DE89015931/GAR 
AC09-89SR 18035 


Westinghouse Savannah River Co., Aiken,SC. 
DE89013553/GAR 


AC12-76SN00052 


Knolls Atomic Power Lab., Schenectady, NY. 
DE89015211/GAR 


AC21-84MC21063 


KRW Ei Si 
DE89000973/GAR 


DE89000974/GAR 
AC21-86MC21023 


Foster Wheeler Development Corp., Livingston, NJ. 
DE89011672/GAR 


AC22-84PC70028 
vr Carbide Corp., Tarrytown, NY. Tarrytown Technical 


ter. 
DE89015524/GAR 005,796 
AC22-87PC79901 


Advanced Fuel Research, Inc., East Hartford, CT. 
DE89015998/GAR 


AC22-87PC90274 
ee ee Sane Stone Gove, Redondo Beach, 


5e80015097/GAR 005,821 
AFOSR-ISSA-87-0050 


National Inst. of Standards and + aaa (NML), Gaith- 
, MD. Quantum Metrology Div. 
PB90-117581 006,796 


AFOSR-84-0034 
Yale Univ., coe Soe, S- High Temperature Chemical 


Reaction E 

AD-A212 932/8/GAI 005,564 
AFOSR-85-0266 

Alaska Univ., Fairbanks. 

AD-A212 916/1/GAR 
AFOSR-85-0375 

Georgia Inst. of Tech., Atlanta. School of Mechanical Engi- 


neering. 
AD-A212 857/7/GAR 006,695 
AFOSR-86-0110 


006,525 


006,298 
006,512 
006,519 
006,504 
006,564 
006,471 
006,526 


006,520 


006,762 
005,881 
006,460 
006,508 
006,509 
006,044 
006,302 
006,785 
006,303 
005,805 
005,840 


006,508 
006,509 


Inc., Madison, PA. 
005,786 


005,787 


005,778 


006,123 


006,456 


Johns Hopkins Univ., Baltimore, MD. Dept. of aay 
AD-A213 033/4/GAR 


AFOSR-86-0124 
Missouri Univ.-Columbia. 
AD-A212 848/6/GAR 
AFOSR-86-0125 
Bristol Univ. (England). Dept. of Inorganic Chemistry. 


006,202 


AD-A213 225/6/GAR 
AFOSR-86-0175 
Tel-Aviv Univ. (Israel). Dept. of Geophysics and Planetary 
AD-A213 077/1/GAR 005,193 
AFOSR-87-0071 
California inst. of Tech., Pasadena. Arthur Amos Noyes 
Lab. of Chemical Physics. 
AD-A213 039/1/GA\ 005,456 
AFOSR-87-0088 


State Univ. of New York at Buffalo. Dept. of Chemistry. 
AD-A212 959/1/GAR 005,446 


AFOSR-87-0184 

Indiana Univ.-Purdue Univ. at Indianapolis. School of Engi- 

neering and Ti k 

AD-A212 851/0/GAR 005,043 
AFOSR-87-0202 

Wisconsin Univ.-Madison. Center for Mathematical Sci- 

ences. 

AD-A212 890/8/GAR 006, 194 
AFOSR-87-0297 


005,471 


Missouri Univ.-Kansas 
AD-A212 933/6/GAR 


Massachusetts Inst. of Tech., Cambridge. 
AD-A212 966/6/GAR 


Stanford Univ., CA. 
AD-A213 226/4/GAR 
AFOSR-88-0140 


New York Univ., NY. Dept. of Psychology. 
AD-A213 220/7/GAR 


AFOSR-88-0263 


Virginia Polytechnic Inst. and State Jniv., . ae 
Center for Environmental and Hazardous Material 
AD-A212 999/7/GAR $006,025 


Al01-87ER60590 
National Research Council, Washington, DC. Panel on 
Long-Term tions. 
DE89016318/GAR 005,132 
AID-DHR-5447-Z-00-7074-00 


Abt Associates, Inc., Washington, DC. 
PB90-105347/GAR 


A!ID/DPE-5927-C-00-5068-00 
John Snow, Inc., Arlington, VA. Resources for Child Health 


PB90-105743/GAR 005,411 


ARB-A4-127-32 
California Univ., Davis. Dept. of Land, Air and Water Re- 


sources. 

PB90-120288/GAR 005,859 
ARB-A6-048-32 

ae Univ., Pittsburgh, PA. Dept. of Mechanica! 


ing. 
PB 115890/GAR 005,847 
ARB-A7-33-087 
pon Univ., Riverside. Statewide Air Pollution Research 
PB90-115148/GAR 005,846 


ARC-87-86/CO-9684-87-Y 1-302-0512 


West Virginia Univ., Morgantown. Dept. of Mechanical and 
Aerospace Ei ineering. 
PB90-114711/GAR 006,065 


ARC-89-22/CO-9967-88-1-302-0502 


State Univ. of New York at Binghamton. 
PB90-120239/GAR 


ARPA ORDER 4395 


Naval Research Lab., Washington, DC 
AD-A213 138/1/GAR 


ARPA ORDER-4976 


005,292 


005,410 


006,967 


006,759 


Carnegie-Melion Univ., Pittsburgh, PA. Robotics Inst. 
AD-A213 3e4//GAR" 006,685 


ARPA ORDER-5339 
Massachusetts Lan of Tech., Cambridge. Microsystems 


Research 
AD-A213 005/2/GAR 005,749 
ARPA ORDER-5605 


ications International Corp., McLean, VA. 
1/5/GAR 005, 


Science 
AD-A212 
AS03-81ER40021 


California Univ., Los Angeles. 
DE89016006/GAR 


006,784 
AS05-76ER05034 


EG and G Idaho, Inc., Idaho Falls. 
DE89010981/GAR 


AS05-80ER 10666 


Maryland Univ., Coll Park. it. of Physics. 
DE89015748/GAR ~- mes 


BCRS-PROJ-AO-2.6 
National Aerospace Lab., Amsterdam (Netherlands). 


006,762 


006,782 





N89-29831/9/GAR 
BCRS-PROJ-4512/OP-1.4 
Begeleidingscommissie Remote Sensing, Delft (Nether- 


lands). 
N89-29826/9/GAR 006,485 
BCRS-PROJ-4521/CO-1.8 


Eurosense B.V., The Hague (Netherlands). 
N89-29828/5/GAR 


BCRS-PROJ-4523/TO-2.7 
bs ns Lab. te Delft, Emmeloord (Netherlands). 


N89-29827/7/GAR 006,486 
BCRS-PROJ-4532/TO-2.9 
Begeleidingscommissie Remote Sensing, Delft (Nether- 


lands). 

N89-29830/1/GAR 006,489 
BCRS-PROJ-4541/AO-4.1 

Begeleidingscommissie Remote Sensing, Delft (Nether- 


lands). 
N89-29829/3/GAR 006,488 
C99066G 


National Aeronautics and | a, Administration, Cleveland, 

OH. Lewis Research Cen’ 

N89-29725/3/GAR 005,074 
005,075 


006,490 


006,487 


N89-29726/1/GAR 
CNR/PFE2-83-01986-53 


Naples Univ. (Italy). Facolta di Ingegneria. 
Noo 20720/4/GAR 


CNR/PFE2-84-02689-59 


Naples Univ. (Italy). Facolta di Ingegneria. 
N89-29720/4/GAR 


DAAA15-86-K-0022 


Michi Univ., Ann Arbor. 
AD-A213 168/8/GAR 


DAAA15-88-C-0050 


006,674 
006,674 


005,466 


Geo-Centers, Inc., Newton Upper Falls, MA. 
AD-A213 167/0/GAR 


DAAA21-76-C-0225 


005,465 


Prospective Computer Analysts, Inc., Arlington, VA. 
AD-A213 338/7/GAR 


DAAB07-84-C-K527 


Perceptronics, Inc., Woodland Hills, CA. 
AD-A213 119/1/GAR 


AD-A213 120/9/GAR 
DAAE07-83-C-R077 


Textron Lycoming, Stratford, CT. 
AD-A213 211/6/GAR 


DAAE07-86-C-R123 
George Mason Univ., Fairfax, VA. Dept. of Computer Sci- 


ence. 
AD-A213 050/8/GAR 006,410 
DAAG29-85-C-0008 
National Research Council, Washington, DC. Board on 
i nology. 


and Tec! 
006,650 


005,655 


006,412 
006,413 


006,083 


Army Science 
PB90-115171/GAR 
DAAG29-85-K-0208 


California Univ., Berkeley. Operations Research Center. 
AD-A213 229/8/GAR 006,207 


DAAH01-86-C-0737 


Computer Sciences Corp., Huntsville, AL. 
AD-A213 377/5/GAR 


DAAH01-88-C-0899 


Diamond Materials, Inc., State College, PA. 
AD-A213 218/1/GAR 


DAAKS50-83-C0029 


Technassociates, Inc., Rockville, MD. 
AD-A213 339/5/GAR 


DAAL01-85-C-0442 


Texas Instruments, Inc., Dallas. 
AD-A213 259/5/GAR 


DAAL03-86-D-0001 


Battelle Columbus Labs., OH. 
AD-A213 133/2/GAR 006,353 


Battelle Columbus Labs., Research Triangle Park, NC. 
AD-A213 275/1/GAR 005,637 


DAALO03-86-K-0070 
Arizona State a Tempe. Center for Solid State Elec- 


tronics Resear 
AD-A213 233/0/GAR 006,716 
DAALO?-86-K-0085 


ia State Univ., Atlanta. Dept. of Physics. 
AD-A213 019/3/GAR 


DAAL03-87-G-0129 


Missouri Univ.-Rolla. 
AD-A213 198/5/GAR 


AD-A213 199/3/GAR 
DAALO3-87-K-0001 


005,345 
005,470 
005,572 


005,754 


005,454 


006,458 
005,532 


Aa as aca Peete! Eroneee. 
DAALO03-87-K-0005 
Massachusetts Inst. of Tech., Cambridge. Dept. of Civil En- 
gineering. 


005,680 
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AD-A213 223/1/GAR 
DAALO03-87-K-0036 

Wisconsin Univ.-Madison. Center for Mathematical Sci- 

ences. 

AD-A212 892/4/GAR 

AD-A212 893/2/GAR 
DAAL03-87-K-0043 

Wisconsin Univ.-Madison. Center for Mathematical Sci- 

ences. 

AD-A212 891/6/GAR 
era cine 


005,373 


006,661 
006,662 


006,195 


thens. Dept. of Physics and Astronomy. 
006,699 


Univ. 
AD- 13 204/1/GAR° 
DAAL03-88-K-0083 
Minnesota Univ., Minneapolis. Dept. of Aerospace Engi- 
AD-A213 023/5/GAR 006,664 
DAAL03-89-K-0013 


Princeton Univ., NJ. Dept. of Mathematics. 
AD-A213 020/1/GAR 


DACA76-85-C-0008 
See Wate. Amherst. Dept. of Computer and In- 
ition Science. 


ADAZTS 3 172/0/GAR 006,497 
DACA88-86-D-0012 


Ilinois Inst. of Tech., Chicago. 
AD-A212 924/5/GAR 


DACA88-88-M-1554 
— Univ. at Urbana-Champaign. Coordinated Science 


AD-A213 150/6/GAR 006,081 
DACW01-88-C-0123 


Brocki and Associates, Atlanta, GA. 
AD-A212 874/2/GAR 


DACW25-88-C-0060 


006,663 


005,777 


005,288 


Bear Creek Ar , Inc., Decorah, IA. 
AD-A213 351/0/GAI 


DACW39-88-K-0033 
North Carolina State Univ. at Raleigh. Dept. of Civil Engi- 


neering. 
AD-A213 160/5/GAR 005,559 
DACW62-88-C-0039 
Tennessee Technological Univ., Cookeville. Center for the 
Management, Utilization and Protection of Water Re- 
sources. 
AD-A212 856/9/GAR 006,467 
AD-A212 859/3/GAR 006,468 
ete a 


Stuttgart Ui Da FR). Dat of Centets Gaeeee, 
AD-A213 217/3/GAR 006,495 


DAJA45-86-C-0037 


Imperial Coll. of Science and Technology, London (Eng- 
land). Dept. of Mechanical Engineering. 
AD-A213 358/5/GAR 006,140 


DAJA45-86-C-0056 
Fraunhofer-inst. fuer Chemische Technologie, Berghausen 


(Gi 
006,630 


005,296 


ermany, F.R.). 
AD-A212 896/5/GAR 
DAJA45-87-C-0053 


European Research Office, London (England). 
AD-A213 277/7/GAR - 


AD-A213 278/5/GAR 
DAJA45-88-C-0016 


Fraunhofer-inst. fuer Zerstoerungsfreie Pruefverfahren, 


Saarbruecken (Germany, F.R.). 
AD-A212 895/7/GAR 006,656 


DAJA45-88-M-0051 
Fraunhofer-inst. fuer Chemische Technologie, Berghausen 


(G 
005,457 


006,469 
006,470 


ermany, F.R.). 
AD-A213 042/5/GAR 
DAJA45-89-M-0149 

Ecole Nationale Superieure des Mines de Saint-Etienne 

(France). 

AD-A213 234/8 006,139 
DAMD17-82-C-2183 


Univ., Philadelphia, PA. School of Medicine. 
13 326/2/GAR 


T 
AD- 
DAMD17-85-C-5048 


California Univ., San Francisco. 
AD-A212 968/2/GAR 


DAMD17-85-C-5072 
— Univ., Irvine. Center for Neurobiology of Learning 


006,280 


006,316 


Memory. 
AD-A213 242/1/GAR 


DAMD17-85-C-5212 


Massachusetts Univ., Amherst. 
AD-A213 238/9/GAR 


DAMD17-86-C-6047 
Cornell Univ. Medical Coll., New York. Dept. of Biochemis- 


Ab-a213 063/1/GAR 006,275 


006,286 


006,264 


Di-14-08-0001-G-1280 


DAMD17-86-C-6062 
Florida Univ., Gainesville. 
AD-A213 300/7/GAR 

DAMD17-86-C-6097 


Massachusetts Univ. Medical Center, Worcester. 
AD-A213 040/9/GAR 


DAMD17-86-C-6118 
South Carolina Univ., Columbia. School of Medicine. 
AD-A213 266/0/GAR 006,279 
DAMD17-86-C-6127 


lowa Univ., lowa City. Coll. of Pharmacy. 
AD-A213 Barevaah 


DAMD17-86-C-6148 
SE eee Hae ARGS Seating e 


AD-A213 241/3/GAR 006,247 


DAMD17-86-G-6026 


Israel Defence Forces, Tel-Aviv. Military Post 02149. 
AD-A213 178/7/GAR 


DAMD17-87-C-7123 


pow Associates, Inc., Frederick, MD. 
AD-A213 191/0/GAR 


DAMD17-87-C-7135 


Spelman Coll., Atlanta, GA. 
AD-A213 250/4/GAR 


DAMD17-87-C-7170 
Brandeis Univ., Waltham, MA. Dept. of Chemistry. 
AD-A213 061/5/GAR 

DAMD17-87-G-7032 


Weizmann Inst. of Science, Rehovoth (Israel). 
AD-A212 918/7/GAR 


DAMD17-87-G-7037 


israel Inst. for eo Research, Nes Ziyyona. 
AD-A213 121/7/GA 


DAMD17-88-C-8006 


IIT Research Inst., Chicago, IL. 
AD-A213 362/7/GAR 


DAMD17-88-Z-8003 


Duke Univ., Durham, NC. 
AD-A212 930/2/GAR 


DARPA ORDER BDM-S500-0X6000 
pany Inst. for Advanced Computer Science, Moffett 


Field, CA. 
N89-29977/0/GAR 005,641 


DE-AC05-840R21400 
fons for Toxic Substances and Disease Registry, Atian- 


ta, G 
P8901 18761/GAR 005,937 


Oak Ri National Lab., TN. 
AD-A213 008/6/GAR 


NUREG/CR-5365/GAR 

PB90-118415/GAR 005,906 

PB90-119470/GAR 005,974 

Oak Ridge National Lab., TN. Environmental Sciences Div. 

PB90-117078/GAR 005,983 

PB90-117185/GAR 006,009 
DE-AI03-86SF-16310 

National Aeronautics and Space Administration, Cleveland, 

OH. Lewis Research Center. 

N89-29522/4/GAR 006,146 
DE-AI05-86ER53237 


National Inst. of Standards and Technology (NML), Boulder, 
CO. Quantum Physics Div. 
PB90-123845 006,802 


DE-FG03-87ER25028 
Stanford Univ., CA. Systems Optimization Lab. 
AD-A212 854/4/GAR 

DFG-KN-152/3-1 
Goettingen Univ. (Germany, F.R.). Mathematisch-Naturwis- 
senschafti hbereiche. 


ichen Fac! 
N89-30152/7/GAR 005,157 


DI-AA550-1A7-35 


National Marine Fisheries Service, Woods Hole, MA. North- 
east Fisheries Center. 
PB90-114497/GAR 006,583 


DI-6-CS-30-03500 
Arizona State Museum, Tucson. Cultural Resource Manage- 
ment Div. 
PB90-115791/GAR 005,309 
PB90-115809/GAR 005,310 
PB90-115817/GAR 005,311 


DI-14-08-0001-G-1279 
Utah Water Research Lab., Logan. 
PB90-119736/GAR 
Di-14-08-0001-G-1280 


California Polytechnic State Univ., San Luis Obispo. 
PB90-119769/GAR 


006,278 


005,420 
006,636 


006,256 


006,350 
006,529 


005,776 


006,037 


005,099 
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DI-14-08-0001-G-1446 


Puerto Rico Water Resources Research Inst., Mayaquez. 
PB90-119629/GAR 006,964 


DI-14-08-0001-G-1491 


Stanford Univ., CA. Dept. of Civil Engineering. 
PB90-119603/GAR 


Di-14-08-0001-G- 1548 


Arizona Water Resources Research Center, Tucson. 
PB90-124454/GAR 006,041 


Di-14-08-0001-G-1563 


Kansas Water Resources Research Inst., Manhattan. 
PB90-119652/GAR 006,035 


DI-14-08-0001-G-1564 


Kentucky Water Resources Research Inst., Lexington. 
PB90-119660/GAR 


DI-14-08-0001-G-1594 


Vermont Water Resources Research Center, Burlington. 
PB90-119637/GAR 006,034 


Di-14-12-0001-29200 


006,474 


006,036 


Marine Geoscience Applications, Inc., Woods Hole, MA. 

PB90-115544/GAR 006,626 

PB90-115551/GAR 006,585 
got ogee 


Kinnetic Labs., inc., Santa Cruz, CA. 
PB90-1 DOTBTIGAR 


PB90-120809/GAR 
PB90-120817/GAR 
Di-14-12-0001-30306 
MBC Applied Environmental Sciences, inc., Costa Mesa, 


CA. 
PB90-120825/GAR 006,597 
DLA900-84-C-0910 


006,594 
006,595 
006,596 


Southwest Research inst., San Antonio, TX. 
AD-A213 368/4/GAR 


DNA001-84-C-0330 


Pacific-Sierra Research Corp., Los Angeles. 
AD-A213 304/9/GAR 


ge ne oem 


Pulse Sciences, Inc., San Leandro, CA. 
AD ADS 029/3/GAR 


DOT-HS-6-01286 


Michigan Univ., Ann Arbor. Transportation Research Inst. 
PB90-119876/GAR 006,952 


DTFH61-84-C-00083 


GKY and Associates, Inc., Springfield, VA. 
PB90-120841/GAR 


PB90-120866/GAR 
PB90-120874/GAR 
PB90-120882/GAR 
PB90-120890/GAR 
DTFH61-87-C-00031 


006,505 


005,536 
005,538 
005,539 


Construction T: Labs., Skokie, IL. 
PB90-115502/GAR 


DTFH61-87-C-00032 


Simpson —— and 
PB90-115478/GAR 


PB90-115486/GAR 
OTFH61-87-P-00800 

Georgia =~. of Transportation, Forest Park. Office of Ma- 

terials and Research. 

PB90-115619/GAR 


005,550 
DTFH61-87-Z-00116 


Scientex Corp., Rockville, MD. 
PB90-115510/GAR 


DTFH61-88-C-00083 


GKY and Associates, inc., Springfield, VA. 
PB90-120858/GAR 


DTFH61-88-X-00007 


005,549 


Heger, Inc., Arlington, MA. 
005,378 


005,379 


006,948 


005,537 


Danie! Consultants, Inc., Columbia, MD. 
PB90-124132/GAR 


DTNH22-88-02019 


Chi Associates, Inc., Arlington, VA. 
PB90-115676/GAR 


DTUM60-87-C-71343 


Price Waterhouse and Co., Washington, DC. 
PB90-120171/GAR 


EPA-R-800861 


Montana State Univ., Bozeman. Fisheries Bioassay Lab. 
PB90-106196/GAR 006,028 


EPA-R-803950 


Montana State Univ., Bozeman. Fisheries Bioassay Lab. 
PB90-106196/GAR 006,028 


EPA-R-810472 
Massachusetts Inst. of Tech., Cambridge. Ralph M. Par- 


sons Lab. 

PB90-106337/GAR 006,029 
EPA-R-811257 

lowa Univ., lowa City. Dept. of Civil and Environmental En- 

gineering. 


006,955 
006,936 


006,968 
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PB90-106204/GAR 
EPA-R-813355 


006,472 


Southwest Research Inst., San Antonio, TX. 
PB90-119587/GAR 
EPA-R-813529 

— Mexico Inst. of Mining and Technology, Socorro. Dept. 


of Geoscience. 
PB90-117201/GAR 006,032 
EPA-68-01-6939 


Camp, Dresser and McKee, Inc., Fairfax, VA. 
PB90-119751 1751/GAR 


EPA-68-02-3633 


California Inst. of Tech., Pasadena. 
PB90-117136/GAR 


EPA-68-02-3745 


ing-Science, Inc., Cary, NC. 
POO 1 1OSbO/GAR 


EPA-68-02-3888 


ing-Science, Inc., Cary, NC. 
PBeO 1 1eSbO/GAR” 


PB90-116997/GAR 
EPA-68-02-3987 


006,294 


006,014 


006,677 


005,851 


005,851 
005,852 


mental Research Corp., Irvine, “ 


Energy and Environ 
PB90-117102/GAR 
EPA-68-02-3996 
Engineering-Science, Inc., Cary, NC. 
PB90-116997/GAR 


Southern Research Inst., Birmingham, AL. 
PB90-116930/GAR 


EPA-68-02-4140 


ic Corp., Rockville, MD. 
Pi90-116948/GAR 


gee ag 


dian Corp., Research Triangle Park, NC. 
P90. 16055/GAR 


EPA-68-02-4396 


005,852 


005,849 
006,327 


005,850 


po cages ing Science, Fairfax, VA. 
PB90-120106/GAR 


EPA-68-02-6304 


Woodward-Clyde Consultants, Oakland, CA. 
PB90-120064/GAR 


EPA-68-03-3249 
_ re, Engineering and Sciences Co., Inc., Las Vegas, 


PB90-116971/GAR 006,031 
EPA-68-03-3255 


Foster Wheeler Enviresponse, Inc., Livingston, NJ. 
PB90-119744/GAR 


EPA-68-03-3346 


Camp, Dresser and McKee, Boston, MA. 
PB90-119645/GAR 


EPA-68-03-3351 


Technology ications, Inc., Athens, GA. 
PB90-116807/GAR 


EPA-68-03-3511 
mn Corp., Mountain View, CA. Environmental Systems 


PB90-117128/GAR 006,008 
EPA-68-03-6304 


Woodward-Clyde Consultants, Oakland, CA. 
PB90-119959/GAR 


PB90-120056/GAR 
EPA-68-C8-0006 


Oregon State Univ., Corvallis. 
PB90-120072/GAR 


ESA-6710/86/NL/DG 


institut fuer Weltraumforschung, Graz (Austria). 
N89-29660/2/GAR 


ESA-7160/87/NL/DG 


Institut fuer Weltraumforschung, Graz (Austria). 
N89-29660/2/GAR 


ESA-7519/88/NL/PR 


Institut fuer Weltraumforschung, Graz (Austria). 
N89-29650/3/GAR 


ESA-7795/88/F/RD(SC) 


Schrack Aerospace, Vienna (Austria). 
N89-29611/5/GAR 


ESTEC-7417/87/NL/PB 


Institut fuer Weltraumforschung, Graz (Austria). 
N89-29642/0/GAR 


F04611-87-C-0092 
a Douglas Space Systems Co., Huntington Beach, 


AD-A21 2 935/1/GAR 005,583 
F04611-88-C-0014 


Science Applications International Corp., Torrance, CA. 
AD-A213 348/6/GAR 005,584 


AD-A213 349/4/GAR 005,585 
AD-A213 350/2/GAR 005,586 


005,855 


005,991 


006,013 


006,012 


006,221 


005,989 
005,990 


005,611 


F04701-88-C-0089 


Aerospace Corp., El Segundo, CA. Lab. Operations. 
AD-A213 324/7/GAR 


AD-A213 325/4/GAR 


F04704-85-C-0062 


Tetra Tech, Inc., San Bernardino, CA. 
AD-A212 988/0/GAR 


F11624-88-D-0001 


Science Applications International Corp., O'Fallon, IL. 
AD-A212 970/8/GAR 006, 


F11624-88-D-002 


ETA Technologies, a. Montgomery, AL. 
AD-A213 261/1/GAR 


F19628-85-C-0032 


Physical Sciences, Inc., Andover, MA. 
AD-A213 341/1/GAR 


AD-A213 342/9/GAR 

AD-A213 343/7/GAR 

AD-A213 344/5/GAR 
F19628-85-C-0180 


Systems E: poo Inc., Greenbelt, MD. 
AD-A213 118/3/GA\ 


F19628-86-K-0045 


Regis Coll. Research Center, Weston, MA. 
AD-A213 091/2/GAR 


F19628-87-K-0013 


Scripps Institution of Oceanography, La Jolla, CA. 
AD-A213 306/4/GAR 


F19628-88-K-0010 
Connecticut Univ., Storrs. Dept. of Geology and Geophys- 


Ics. 
AD-A213 305/6/GAR 005,704 
F29601-84-C-0080 


New Mexico Engineering Research Inst., Albuquerque. 
AD-A213 276/9/GAR 


F33615-84-C-3216 


Anamet Labs., Inc., Hayward, CA. 
AD-A213 164/7/GAR 


F33615-85-C-1812 


Analytic Sciences Corp., Reading, MA. 
AD-A212 992/2/GAR 


F33615-85-C-2585 


Dayton Univ., OH. Research Inst. 
AD-A213 249/6/GAR 


F336 15-87-C-0238 


Astron Research and Engineering, Santa Monica, CA. 
AD-A212 929/4/GAR 005,079 


F33615-87-C-1499 


Carnegie-Melion Univ., Pittsburgh, PA. Robotics Inst. 
AD-A213 364/3/GAR 


F33615-87-C-3250 


Structural Integrity Associates, Inc., San Jose, CA. 
AD-A213 297/5/GAR 


F33615-S3-C-3600 


namic Controls, Inc., Dayton, OH. 
-A213 334/6/GAR 


AD-A213 378/3/GAR 


F49620-85-C-0109 
United Technologies Optical Systems, Inc., West Palm 


Beach, FL. 
AD-A212 921/1/GAR 006,682 
F49620-86-C-0008 


RAND Corp., Santa Monica, CA. 
AD-A212 917/9/GAR 


AD-A212 919/5/GAR 
AD-A212 920/3/GAR 
AD-A212 931/0/GAR 
AD-A212 971/6/GAR 
AD-A212 982/3/GAR 
AD-A213 279/3/GAR 
AD-A213 280/1/GAR 
AD-A213 281/9/GAR 
AD-A213 282/7/GAR 
AD-A213 283/5/GAR 
F49620-86-C-0009 


State Univ. of New York at Buffalo, Amherst. 
AD-A213 017/7/GAR 


AD-A213 079/7/GAR 

F49620-86-C-0019 
Mission Research Corp., Santa Barbara, CA. 
AD-A212 967/4/GAR 

F49620-86-C-0027 


Control Data Corp., Minneapolis, MN. Meteorology Re- 
search Center. 
AD-A212 849/4/GAR 005,192 


006,874 
006,916 


005,290 


006,358 


005,165 
005, 166 
005,167 
005,168 


005,706 


005,163 


006,618 


005,571 


006,175 


005,083 
005,084 


005,319 
006,450 
005,078 
006,409 
006,334 
006,349 
006,442 
006,418 
006,359 
006,360 
006,361 


005,440 
006,758 


006,697 





F49620-86-C-0054 
United Ti of New Mexico, Inc., Albuquerque. 
AD-A212 925/2. 005, 

F49620-86-C-0120 


Geltech, Inc., Alachua, FL. 
AD-A213 056/5/GAR 


F49620-87-C-0027 
Massachusetts Univ., Amherst. Dept. of Polymer Science 


and Engi 1 
AD-A212 853/6/GAR 005,513 
F49620-87-C-0062 


JAYCOR, San Diego, CA. 
AD-A212 858/5/GAR 


F49620-88-C-0026 


ABAD oa 2/ GAR “ 


F49620-88-C-0031 
United Technologies Optical Systems, Inc., West Paim 
Beach, FL. 
AD-A212 921/1/GAR 006,682 
F49620-88-C-0038 


006,082 


006,696 


., Greenbelt, MD. 
006,335 


Endochronics, Vancouver, WA. 
AD-A212 940/1/GAR 
F49620-88-K-0008 


SRI International, Menlo Park, CA. 
AD-A212 934/4/GAR 


F090603-87-G-0659 


RJO Enterprises, Inc., Lexington, MA. 
AD-A213 367/6/GAR 


FG02-85ER53212 


Wisconsin Univ.-Madison. Dept. of Physics. 
DE89015207/GAR 


FG02-85ER60292 


Institute of E 
DE89016309/GAR 


FG02-86ER 13594 


Illinois Univ. at Urbana-Champaign. 
DE89016272/GAR 


FG02-87ER 13719 


Mi Biotechnology Inst., Lansi 
DE89016450/GAR ai 


FG02-87ER 13721 
Michigan State Univ., East Lansing. Dept. of Geological Sci- 


ences. 
DE89016277/GAR 006,461 
FG02-87ER40326 


Denison Univ., Granville, OH. 
DE89015615/GAR 


FG02-87ER45310 
eccatnnate Inst. li _ Cambridge. Dept. of Materials 
Science a 


DE89015541 ars (a 006,181 
FG03-85ER25009 


California Inst. of Tech., Pasadena. 
DE89016385/GAR 


FG05-84ER45063 


Southwest Research Inst., San Antonio, TX. 
DE89016275/GAR 


FG05-88ER53266 


Texas Univ. at Austin. Fusion Research Center. 
DE89016619/GAR 


FG22-83PC60811 


Sandia National Labs., Albuquerque, NM. 
DE89013587/GAR 


FG22-85PC80535 


Brigham Young Univ., Provo, UT. Dept. of Chemistry. 
DE89015604/GAR 


DE89015605/GAR 

DE89015606/GAR 
FG22-87BC 14126 

Department of Energy, Bartlesville, OK. Bartlesville Project 


DE89000758/GAR 006,478 
FG22-88PC88920 


006,701 


lem Studies, Millbrook, NY. 
005,262 


006,220 


006,267 


006,772 


005,640 
006,124 
006,704 
005,790 


005,800 
005,801 
005,802 


Idaho Univ., Moscow. 

DE89015593/GAR 
FG22-88PC88927 

Massachusetts Inst. of Tech., Cambridge. Dept. of Chemis- 


try. 

DE89015590/GAR 005,799 
GRI-5083-226-0848 

New York State Coll. of Agriculture and Life Sciences, 


I 
PB90-114513/GAR 005,806 
GRI-5083-260-0824 


Stanford Univ., CA. Dept. of Chemistry. 
PB90-114562/GAR 


GRI-5086-260-1454 


Institute of Gas Technology, Chicago, IL. 
PB90-120163/GAR 


006,265 


005,442 


CONTRACT/GRANT NUMBER INDEX 


GRI-5086-294-1273 
Westinghouse Electric Corp., Pittsburgh, PA. Advanced 
Se ere Oot 
114968/GAR 005,826 
GRI-5086-295-1346 


McDonald’s Corp., Oak Brook, IL. 
PB90-115155/GAR 


GRI-5086-800-1305 


Little (Arthur D.), Inc., Cambridge, MA. 
PB90-120379/' 


GRI-5087-800-1602 


005,364 


005,367 


Ei and E Analysis, inc., Arlington, VA. 
PB90-120213/GAR 005,811 
GRI-5088-212-1717 

a Engineering Design and Development inst., Houston, 


PB90-120205/GAR 006,480 
GRI-5088-260-1640 


POO TI4S64/GAR NUT DOPE Of Chemin 507 


GRI-5088-260-1687 


Yale Univ., New Haven, CT. Dept. of Chemical eee 
PB90-120155/GAR 005, 


HCFA-11-98052 


New York State Dept. of Social Services, Albany. 
PB90-120353/GAR 


HCFA-17-98999 


Center for Health Economics Research, Needham, MA. 
PB90-122466/GAR 006,060 


HUD-H-5819 


HUD USER, Germantown, MD. 
PB90-119611/GAR 


ITA-99-26-07220-30 


ASME/Gear Research Inst., Naperville, IL. 
PB90-115569/GAR 


MDA903-83-C-0033 


006,059 


006,965 


006,160 


Essex Corp., Westlake Vil CA. 
AD-A213 365/3/GAR. _ 


MDA903-85-C-0139 


005,328 


Logistics Inst., Bethesda, MD. 
AD-A213 117/5/GAR 


MDA903-85-C-0324 
California Univ., Irvine. Dept. of information and Computer 
AD-A213 021/9 005,339 
MDA903-86-C-0384 


———_ Inc., Willow Grove, PA. 
AD-A212 879/1/GAR 
MDA903-87-C-0523 


006,352 


005,023 


Anacapa Sciences, Inc., Fort Rucker, AL 
AD-A213 285/0/GAR 


AD-A213 302/3/GAR 
MDA903-87-C-0540 
Research Tri 


005,323 
006,362 


triangle Inst., Research Triangle Park, NC. 
AD-A212 880/9/GAR 006, 


MIPR-FQ285381721086 
& Wai Station, Vi 
i ngineer he Experiment icksburg, 


ABADI Te /GAR 
NO1-ES-9-5255 


Research Tri 
PB90-115346/: 


NO1-HD-5-2910 


006,355 


Inst., Durham, NC. 
006,325 


Haskins Labs., Inc., New Haven, CT. 
PB90-121161/GAR 


N00014-79-C-0769 


Columbia Univ., New York. Plasma Physics Lab. 
AD-A213 321/3/GAR 


ar a seg 


Cincinnati Univ., 
AD-A213 01 B/S/GAR 


N00014-82-C-0019 
Woods Hole 1 fe institution, MA. 
AD-A213 075/5/GA\ 


AD-A213 099/5/GAR 
NO0014-82-K-0455 
California Univ. San Diego, La Jolla. Dept. of Electrical and 


Computer Engineering. 

AD-A212 998/9/GAR 006,712 
N00014-83-K-0227 

Massachusetts Inst. of Tech., Cambridge. Dept. of Mechan- 


ical E ‘ 
AD-A213 041/7/GAR 006,659 
N00014-83-K-0341 
AD-A213 Ort/O/GAR ecbiiaaiies . 
AD-A213 012/8/GAR 
AD-A213 013/6/GAR 
N00014-83-K-0468 
Illinois Univ. at Urbana-Champaign. Dept. of Materials Sci- 
ence and Engineering. 


005,634 


006,684 


Lab. 
006,119 


006,620 
006,581 


005,451 
005,452 
005,453 


AD-A213 244/7/GAR 
AD-A213 245/4/GAR 
a ate a 


Ki iniv., Lexington. Dept. of Chemistry. 
AD-A21 2Ta/6/GAR 


N00014-83-K-0695 
National Inst. of Standards and Technology » ’ 
CO. Quantum Physics Div. ee 
PB90-123761 006,800 
N00014-84-0052 


State Univ. of New York at Buffalo. Dept. of Chemistry. 
AD-A213 156/3/GAR 006,153 


N00014-84-C-0149 
Illinois Univ. at Urbana-Champaign. Computer Systems 
AD-A213 153/0/GAR 005,753 
Ly Univ. at Urbana-Champaign. Coordinated Science 
AD-A213 151/4/GAR 006,197 
AD-A213 154/8/GAR 005,628 
N00014-84-C-0193 
Mississippi Univ., University. Physical Acoustics Research 
AD-A213 002/9/GAR 005,450 
N00014-84-C-0518 


005,430 


Science Applications International Corp., McLean, VA. 
AD-A213 143/1/GAR 006, 


N00014-84-K-0290 
Delaware Univ., Newark. 
AD-A213 291/8/GAR 

N00014-85-C-0001 


Woods Hole Sereeapeaite Institution, MA. 
AD-A213 074/8/' 


N00014-85-C-0177 


Brown Univ., Providence, Ri. Dept. of Chemistry. 
AD-A213 289/2/GAR 


ag noms 


California Univ., Santa Barbara. 
AD-A213 346/0/GAR 


NO0014-85-K-0123 
Florida Univ., Gainesville. Dept. of Physiology. 
AD-A212 862/7/GAR 

N00014-85-K-0177 
Brown Univ., Providence, Ri. Dept. of Chemistry. 

AD-A213 345/2/GAR 

N00014-85-K-0213 

Massachusetts Inst. of Tech., Cambridge. Microsystems 

Research Center. 

AD-A213 005/2/GAR 005,749 

N00014-85-K-0354 

i Univ., IL. Dept. of Chemistry. 
AD-A212 972/4/GAR 
N00014-85-K-0418 


lowa State Univ., Ames. 
AD-A213 076/3/GAR 


N00014-85-K-0562 


005,475 


006,118 


006,206 


Barbara. of Education. 
_— 005,291 


005,653 
005,293 


California Univ., Santa 

AD-A213 110/0/GAR 

AD-A213 268/6/GAR 

AD-A213 269/4/GAR 
N00014-85-K-0570 

—— Univ. at Urbana-Champaign. Coordinated Science 

AD-A213 152/2/GAR 005,636 
N00014-85-K-0646 


California Inst. of Tech., Pasadena. Dept. of Aeronautics. 
AD-A213 176/1/GAR 005,087 


AD-A213 177/9/GAR 005,566 
AD-A213 195/1/GAR 005,088 
AD-A213 196/9/GAR 006,666 
AD-A213 197/7/GAR 005,469 
AD-A213 200/9/GAR 
AD-A213 251/2/GAR 

N00014-85-K-0692 
California Univ., Berki 
AD-A213 290/0/GAR 

N00014-86-C-0121 


SRI International, Menio 
AD-A213 169/6/GAR 


ees 


Park, CA. 


IR Technologies, Inc., Mountain View, CA. 
ADAZIS 347/8/GAR 


N00014-86-C-0394 
Rhode Island Univ., Kingston. Graduate School of Ocean- 


AD-A213 356/9/GAR 006,624 


February 01, 1990 CG-5 


005,354 





N00014-86-C-0700 


Science Applications International Corp., McLean, VA. 
AD-A212 981 Me/GAR 005, 


N00014-86-C-2432 


PCO, Inc., Chatsworth, CA. 
AD-A212 873/4/GAR 


N00014-86-C-2488 
Texas Univ. at Dallas, Richardson. Center for Quantum 


Electronics. 
AD-A212 882/5/GAR 006,681 
N00014-86-K-0007 


005,748 


Maryland Univ., College Park. Dept. of Mathematics. 
AD-A213 194/4/GAR 005,629 
N00014-86-K-0043 


State Univ. of New York at Buffalo. Dept. of Chemistry. 
AD-A212 927/8/GAR 005,445 


AD-A213 004/5/GAR 006,713 
N00014-86-K-0092 


Cornell Univ., Ithaca, NY. Dept. of Computer Science. 
AD-A213 '328/9/GAR 


N00014-86-K-0262 


005,400 


Brown Univ., Providence 
AD-A212 975/7/GAR 
N00014-86-K-0478 


006, 134 


Minnesota Univ., Mi 
AD-A213 190/2/GAR 
N00014-86-K-0578 


Woods Hole eps Institution, MA. 
AD-A213 179/5/ 


N00014-86-K-0579 
Woods Hole Oceanographic Institution, MA. Coastal Re- 
search Center. 
AD-A213 288/4/GAR 006,667 
N00014-86-K-0608 


North Carolina Univ. at Chapel Hill. Dept. of Chemistry. 
AD-A213 189/4/GAR 005,429 


N00014-86-K-0644 


Tulsa Univ., OK. Dept. 
AD-A212 984/9/GAR 


N00014-86-K-0691 
Institute for Computer Applications in Science and Engi- 
neering, Hampton, VA. 
AD-A213 078/9/GAR 005,751 
N00014-86-K-0711 
Princeton Univ., NJ. Dept. of Electrical Engineering and 
Science 
006,709 


005,327 


006,622 


of Psychology. 
005,325 


Computer q 

AD-A212 889/0/GAR 
N00014-86-K-0751 

Woods Hole Oceanographic Institution, MA. Dept. of Chem- 


istry. 
AD-A213 007/8/GAR 
N00014-87-C-0001 


Center for Nava! Analyses, Alexandria, VA. 
AD-A213 132/4/GAR 005,012 


Center for Naval Analyses, Alexandria, VA. Naval Warfare 


yoy ye Div. 
AD-A213 131/6/GAR 005,320 
N00014-87-C-0689 


LNK Corp., Riverdale, MD. 
AD-A213 065/6/GAR 


N00014-87-K-0007 


Woods Hole ape Institution, MA. 
AD-A213 074/8/GAI 


AD-A213 175/3/GAR 
N00014-87-K-0022 
eee = Soe Oat, Marina del Rey. Informa- 


tion Sciences Inst. 
ADADI3 060/7/GAR 005,750 
N00014-87-K-0158 


Boston Univ., MA. Dept. 
AD-A213 284/3/GAR 


N00014-87-K-0181 


Hawaii Inst. of ics, Honolulu. 
AD-A213 193/6/GAR 


N00014-87-K-0218 


Minnesota Univ., Minneapolis. Cooperative Learnii ay A 
AD-A213 393/2/GAR "0005, 


N00014-87-K-0303 


New York Univ., NY. it. of Physics. 
AD-A213 Neve/GAR 


N00014-87-K-0322 
— Inst., La Jolla, CA. 
AD-A212 847/8/GAR 
N00014-87-K-0326 
Washington Univ., Seattle. Dept. of Mechanical Engineer- 
AD-A213 180/3/GAR 006, 138 
AD-A213 213/2/GAR 006,120 
N00014-87-K-0398 


Rutgers - The State Univ., New Brunswick, NJ. Center for 
Expert Systems Research. 


CG-6 


005,593 


005,686 


006,457 
006,263 


of Astronomy. 
005, 164 


006,616 


005,463 


006,578 


VOL. 90, No. 3 
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AD-A213 240/5/GAR 
N00014-87-K-0503 


005,695 


Johns Hopkins Univ., Baltimore, MD. 
AD-A213 016/9/GAR 


N00014-87-K-2011 


Ohio State Univ., Columbus. Dept. of Electrical Engineering. 
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torate of Quality Assurance. 

AD-A212 863/5/GAR 004,977 PC A04/MF A01 
AD-A212 864/3/GAR 

Total Quality Management Plan: Technical and Logistics 

AD-A212 864/3/GAR 004,978 PC A03/MF A01 
AD-A212 865/0/GAR 

Total Quality M 

| and 

AD-A212 865/0/GAR 
AD-A212 866/8/GAR 

= Quality Management Plan: Office of Congressional Af- 

AD-A212 866/8/GAR 004,980 PC A01/MF A01 
AD-A212 867/6/GAR 

Total Gate - ng aamamae Directorate of Contract Manage- 


ment Mi 
AD-A212 2 867 /6/GAR 004,981 PC A03/MF A01 
OR-1 


006,696 PC A03/MF A01 


Sone © Plan: Office of 
Business Utiliza‘ 
004,979 "OG A02/MF A01 
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AD-A212 868/4/GAR 


7. me Plan: Office of Public Affairs. 
/4/ 004,982 PC A03/MF A01 
AD-A212 869/2/GAR 


Total Quality Me 

(Defense 

AD-A212 869/2/' 
AD-A212 870/0/GAR 


Total enol Manager Implementation Pian for Military 
AD-A212 870/0/GAR 004,984 PC A01/MF A01 


AD-A212 871/8/GAR 


Total > Implementation Plan: DLA-N 
AD-A212 871/8/' 004,985 PC A01/MF ‘A01 
AD-A212 872/6/GAR 


Total = Management Implementing Plan: Office of 

AD-A212 872/6/GAR 004,986 PC A02/MF A01 
AD-A212 873/4/GAR 

Growth of Epitaxial GaAs and GaAlAs on Silicon Substrates 


12 873/4/GAR 005,748 PC A03/MF A01 
AD-A212 874/2/GAR 
Meal Tastes Sweeter: Documentation of Young’s Mill West 


Point Lake, Ti County, 
AD-A212 874/2/GAR 005,288 PC A09/MF A01 
AD-A212 875/9/GAR 
Modulation of Catalytic Metal Centers by 


Substituted ly 
AD-A212 875/9/GA 005,427 PC A01/"AF A01 
AD-A212 876/7/GAR 


Removal of Noise from bee Signals. 
Panel on Removal of Noise from a /Noise 
AD-A212 876/7/GAR 005,633 PC A03/MF A01 


AD-A212 877/5/GAR 


Plan of the DLA 
of Comptroller. 
004,983 PC A03/MF A01 


AD-A212 877/5/GAR 
AD-A212 878/3/GAR 
Clover Fork Tunnel Diversion Project Harlan, Kentucky, Hy- 


draulic Model | 

AD-A212 878/3/ 005,524 PC A04/MF A01 
AD-A212 879/1/GAR 

Operator Workload: Comprehensive Review and Evaluation 


of Workload oe 
AD-A212 879/1/GAR 023 PC A13/MF A02 
AD-A212 880/9/GAR 


006,283 PC A04/MF A01 


— Family eo ion and Retention. 
AD-A212 880/9/GAR 006,436 PC A03/MF A01 


AD-A212 881/7/GAR 
the Acquisition and Engagement of Relocatable 


Nuclear Targets. 

AD-A212 881/7/GAR 
AD-A212 882/5/GAR 

Proof of the Feasibi 


Schemes for 
AD-A212 882/5/ 
AD-A212 883/3/GAR 


Development of a Three-Axis Trim 
AD-A212 883/3/GAR 


AD-A212 884/1/GAR 


006,430 PC A03/MF A01 


of Coherent and Incoherent 
jay Laser. 
006,681 PC A04/MF A01 


005,044 PC A05S/MF A01 


The Netherlands on 
AD-A212 884/1 7GAR 
AD-A212 885/8/GAR 


005,324 PC A09/MF A02 


Shigella Vaccines. 
AD-A212 885/8/GAR 
AD-A212 886/6/GAR 


NAL (Naval Research 
AD-A212 886/6/GAR 
AD-A212 887/4/GAR 


Current ———— for improved Rail Performance. 
AD-A212 887/4/GAR Wee Pe A11/MF A02 


AD-A212 888/2/GAR 
Analysis of Large Adaptive Sidelobe Canceller 
with Reused Elements. 
AD-A212 888/2/GAR 005,700 PC A11/MF A02 
AD-A212 889/0/GAR 


Ultrafast Processes and Spectroscopy with Free Electron 
AD-A212 889/0/GAR 006,709 PC A02/MF A01 
AD-A212 890/8/GAR 
Parabolic E for Curves on Surfaces. 2. Intersec- 
Generalized Solutions. 


tions, Blow Up and 
AD-A212 890/8/GAR 006,194 PC A03/MF A01 


AD-A212 891/6/GAR 
Periodic Solutions of Hamiltonian Systems of Yoo! Type. 
AD-A212 891/6/GAR 006,195 PC A06 MP A0t 


AD-A212 892/4/GAR 
Quadratic 


AD-A212 892/4/GAR_ 
AD-A212 893/2/GAR 


Analysis of New Phenomena in Shear Flow of Non-Newto- 
nian Fluids. 


006,255 PC A02/MF A01 


Laboratory) Ri 
fosos?” 037 PC A12/MF A02 


Systems Describing Shear Flow of 
006,661 PC A03/MF A01 


OR-2 VOL. 90, No. 3 


AD-A212 893/2/GAR 
AD-A212 894/0/GAR 
Painieve Test for Nonlinear Ordinary and Partial Differential 


E 
AD-A212 894/0/GAR 006,196 PC A03/MF A01 
AD-A212 895/7/GAR 


EMAT + - ~ _acuaaaaa, Transducer) System for 
Ultrasonic Vi 

AD-A212 895/7/GAR 006,656 PC A03/MF A01 
AD-A212 896/5/GAR 

Process for the Stability of HAN (Hydroxylam- 

monium Nitrate) Propeliants. 

AD-A212 896/5/GAR 006,630 PC A06/MF A01 
AD-A212 897/3/GAR 

Self-Selection in Ri 

Are We to 

AD-A212 897/3/GAR 
AD-A212 898/1/GAR 

Model Tests in Ice of a Canadian Coast Guard R-Class Ice- 

Friction Model. 


breaker-High 

AD-A212 898/1/GAR 006,610 PC A03/MF A01 
AD-A212 899/9/GAR 

Ground Maneuver and Air interdiction in the Operational 


Art. 

AD-A212 899/9/GAR 006,408 PC A03/MF A01 
AD-A212 900/5/GAR 

DESC ee Pate Supply Center) Total Quality 


AD-ASI2 900/5/GAR 004,987 PC A03/MF A01 
AD-A212 901/3/GAR 
DIPEC (Defense ery Plant E: 


AD-A212 901/3/GAR 
AD-A212 902/1/GAR 
Pn (DLA-O) Total Quality Management 
AD-A212 902/1/GAR 004,989 PC A01/MF A01 
AD-A212 903/9/GAR 
Total Management (TQM) Master Plan: Contracting 


Directorate " 
AD-A212 903/9/GAR 004,990 PC A03/MF A01 
AD-A212 904/7/GAR 


006,662 PC A03/MF A01 


to a Health Risk Appraisal: 
” 006,288 PC A03/MF A01 


t E¢ Center) Total 
004,988 PC A03/MF A01 


Total 

AD-A212 904/7/' 
AD-A212 905/4/GAR 

DISC (Defense Industrial Supply Center) TQM (Total Quality 


yey it) Operations Plan. 
AD-A212 905/4/GAR 004,992 PC A02/MF A01 
AD-A212 906/2/GAR 


} ng of Command Security Total Quality Management 
n. 

AD-A212 906/2/GAR 004,993 PC A01/MF A01 
AD-A212 907/0/GAR 


Office of General Counsel Total Quality Management Plan. 
AD-A212 907/0/GAR 004,994 PC A03/MF A01 


AD-A212 908/8/GAR 

Total Quality Management Implementation at the Defense 

Technical Information Center. 

AD-A212 908/8/GAR 004,995 PC A03/MF A01 
AD-A212 909/6/GAR 

DCSC (Defense Construction Supply Center) Total Quality 

poeory Master Plan. 

AD-A212 909/6/GAR 004,996 PC A04/MF A01 
AD-A212 910/4/GAR 

Senet Gale Sees Ram Office of Installation Serv- 

ices and Environmental Protection. 

AD-A212 910/4/GAR 004,997 PC A02/MF A01 
AD-A212 911/2/GAR 

_— Total Quality Management (TQM) Implementation 

AD-A212 911/2/GAR 004,998 PC A02/MF A01 
AD-A212 912/0/GAR 

pony gg (Technical Quality Management) Implementa- 

AD-A212 912/0/GAR 004,999 PC A01/MF A01 
AD-A212 913/8/GAR 

DFSC (Defense Fuel Supply Center) Total Quality Manage- 

ment (TQM) Master Plan. 

AD-A212 913/8/GAR 005,000 PC A01/MF A01 
AD-A212 914/6/GAR 

Total Quality + ~ eee Office for Contracting Integrity 

Implementation Plan. 7 

AD-A212 914/6/GAR 005,001 PC A02/MF A01 
AD-A212 915/3/GAR 

Total Quality Management Implementing Plan for Human 

Resource 


AD-A212 915/3/GAR 005,002 PC A03/MF A01 
AD-A212 916/1/GAR 

Crustal Structure Studies Vit ae PC Ae A 

AD-A212 916/1/GAR PC A06/MF A01 
AD-A212 917/9/GAR 

Gorbachev's Policies Toward Western Europe: A Balance 


Sheet. Executive 
AD-A212 917/9/GAR 005,319 PC A03/MF A01 
AD-A212 918/7/GAR 


tion Plan. 
004,991 PC A03/MF A01 


on Structural and Functional As- 


AD-A212 918/7/GAR 
AD-A212 919/5/GAR 


Cost Estimates and Estima 
ing Infrared) Maverick and 
Air-to-Air 
AD-A212 919/5/GAR 
AD-A212 920/3/GAR 


Aircraft Airframe Cost Estimating Relationships. Study Ap- 


proach and 

AD-A212 920/3/GAR 005,078 PC A06/MF AO1 
AD-A212 921/1/GAR 

Experimental and Theoretical Study of CO(2) Staggered 


Hollow-Bore 
AD-A212 921/1/GAR 006,682 PC A04/MF A01 
AD-A212 922/9/GAR 


Repair, Evaluation, Maintenance, and Rehabilitation Re- 

search . Ri of Stee! Civil Works Structures. 

AD-A212 922/9/GAR 005,525 PC A04/MF A01 
AD-A212 923/7/GAR 


Repair, Evaluation, Maintenance, and Rehabilitation Re- 
Lubricants Structures. 


search 4 —— . 
AD-A212 923/7/GAR ,526 PC A06/MF A01 
AD-A212 924/5/GAR 
—. ong Maintenance, and Rehabilitation Re- 
Generator and Generator- 


005,777 PC A04/MF A01 


006,210 PC A07/MF A01 
Poses in the IIR (imag- 
M (Advanced Medium- 


006,450 PC A04/MF A01 


‘aoe | 

AD-A212 924/5/GAR 
AD-A212 925/2/GAR 

pres ye Fuel Additive Effects on Sooti 

AD-A212 925/2/GAR 005,563 PC 
AD-A212 926/0/GAR 


— (Army Multiple Watershed Storm Water and Sedi- 
ment Runoff), a Runoff and Sediment Yield Model for Army 


Training eae od Watershed Management. Volume 2. Trea 

AD-A212 926/0/GAR 006,345 PC AOS/MF A01 
AD-A212 927/8/GAR 

Optical Nutation in Polymers Irradiated by Ultrashort Laser 


AD-A212 927/8/GAR 005,445 PC A03/MF A01 
AD-A212 928/6/GAR 
AFRRI owas Forces Radiobiology Research Institute) Re- 


lune 1989. 
006,297 PC A06/MF A01 


Flames. 
07/MF A01 


RD AD1S 828/6/GAR 
AD-A212 929/4/GAR 
Finite Element Models for the Supportability of the USAF 


Structures. 
AD-A212 929/4/GAR 005,079 PC A04/MF A01 
AD-A212 930/2/GAR 


Workshop on 
AD-A212 930/2/GAI 


AD-A212 931/0/GAR 
eae pray of — (North Atlantic Treaty Organization) 


ADAZI2 8. 931 70/GAR 006,409 PC AO5/MF A01 
AD-A212 932/8/GAR 
Transport Phenomena and Interfacial Kinetics in Multiphase 


AD-A212 932/8/GAR 005,564 PC A03/MF A01 
AD-A212 933/6/GAR 
Performance Modification a Alteration of Molecular 


Mechanisms of 

AD-A212 933/6/GAR 006,305 PC A03/MF A01 
AD-A212 934/4/GAR 

Spatiotemporal Characteristics of Visual Localization. Phase 


AD-A212 934/4/GAR 006,284 PC A08/MF A01 
AD-A212 935/1/GAR 


Activation. 
006,256 PC A01/MF A01 


Fusion Propulsion Si 

AD-A212 SOS GAR 
AD-A212 936/9/GAR 

Total Quality Management Implementation Plan: Defense 


AD-A212 936/9/GAR 005,003 PC A04/MF A01 
AD-A212 937/7/GAR 
DRMS (Defense aera and onan Be Service) Total 


a QM) Implementation 
12 SonT/GAR 005,004 PC A ‘(A03/MF A01 
AD-A212 938/5/GAR 


DPSC (Defense Personne! Support Center) Total Quality 


M nt Master Plan 
AD-A212 938/5/GAR 005,005 PC A03/MF A01 
AD-A212 939/3/GAR 


Structure-! Relationships in Surface-Modified > 
ramics. NATO (North Atlantic hong 4 ielel Gakese, 
vanced Science Institutes, Series E: ied Sciences, 


Volume 170. 
AD-A212 939/3/GAR 006,116 PC A23/MF A03 
AD-A212 940/1/GAR 


sa? So & Ola Cae ee 


ADASI2 940/1/GAR 006,117 PC A07/MF A01 
AD-A212 941/9/GAR 
DOD Warranties: Effective Administration Systems Are 


Needed to Implement W: 
AD-A212 941/9/GAR 006,346 PC A03/MF A01 


005,583 PC A11/MF A02 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A212 942/7/GAR 


ULF/VLF (0.001 to = “ Noise in the 
Ocean. 


Seismo-Acoustic 
Workshop Held at Austin, Texas 


on November 1988. 
AD-A212 942/7/GAR 006,615 PC A10/MF A02 
AD-A212 943/5/GAR 


Image Enhancement Software for Underwater Recovery 


itions-User’s Manual. 
A212 943/5/GAR 006,628 PC A03/MF A01 
AD-A212 944/3/GAR 
Associated with ‘Mexican a. flocs 
one): E for an Autoimmune Mechanism A\ 


AD-A212 944/3/GAR 314 PC AQ1/MF AO1 
AD-A212 = 
Project ORION Mi wo er 
AD-A212 woo PC 04 / MF A01 
AD-A212 946/8/GAR 
Study of Bancroftian Filariasis on the Islands of Batan and 
Rapu Rapu, a 
AD-A212 946/8/' 006,270 PC A03/MF A01 
AD-A212 947/6/GAR 
Isolation of Saimonelia 
Culture versus Blood-Cilot 
AD-A212 947/6/GAR 


AD-A212 re 
topical Splenomegaly: Two to 
Shevour Follow. pinta 14 Patients 


AD-A212 948/4/¢ AR 006,313 PC A02/MF A01 
AD-A212 949/2 


Vertical Transmission of J 
tis Virus by Culex Ti and 
AD-A212 949/2 


AD-A212 950/0/GAR 


Mechanical 4c + Mpa 9 of VascoMax T- 
AD-A212 950/0/ 006,157 PC AOS/MP Ai A01 
AD-A212 951/8/GAR 


Mog I Hazard ag Report, Clear Fork, Village 


Pioneer, Williams Cou 
AD-A212 951/8/GAR 005,527 PC A03/MF A01 
AD-A212 952/6/GAR 


Electronic Warfare: Reliable gma Needed to Test Air 
Force’s Electronic Warfare 
AD-A212 952/6/GAR 005 701 PC A03/MF A01 


AD-A212 953/4/GAR 

FLIC (FLame with Implicit Convection)-A Detailed, Two-Di- 

mensional Flame Model. 

AD-A212 953/4/GAR 005,565 PC A03/MF A01 
AD-A212 954/2/GAR 

Thermal Initiation of Confined Primary Explosives with a 

Proton Beam. 

AD-A212 954/2/GAR 006,651 PC A03/MF A01 
AD-A212 955/9/GAR 

Seneury and Silver in Clinic Wastewater Goodfellow AFB, 


AD Aste 955/9/GAR 006,024 PC A03/MF A01 
AD-A212 956/7/GAR 
On-Line Wear Particle Monitoring Based on Ultrasonic De- 


tection and Discrimination. 
AD-A212 956/7/GAR 006,167 PC A03/MF A01 
AD-A212 957/5/GAR 


Crosstalk in Multiconductor Microstrip Transmission Li 
AD-A212 957/5/GAR 005,731 PC AOS/MF. A A01 


AD-A212 959/1/GAR 
aa of Pyrrole in Room-Temperature Chioroaluminate 


AD-AD12 959/1/GAR 005,446 PC A02/MF A01 
Be cect 


rr) aie DLA Finance Center. 
Howtrpr /9/GAR 005,006 PC A03/MF A01 
AD-A212 961/7/GAR 


Total Quality Management Implementation Plan Defense 


Depot Memphis. 

AD-A212 961/7/GAR 005,007 PC A03/MF A01 
AD-A212 962/5/GAR 

DSAC (Defense Sane penoenren og * TQM (Total 


Quality Management) lan 
AD-A212 oe S/GAR. 005,008 PC A03/MF A01 
AD-A212 963/3/GAR 


from Standard Whole Blood 
tures. 
006,260 PC A02/MF A01 


Encephaii- 
Mosquitoes. 
006,261 Not available NTIS 


Total Quality Management Plan. 
005,009 PC A03/MF A01 


AD-A212 Beaya/aan 
AD-A212 964/1/GAR 

Defense 8 Mechanicsburg Total Quality Management 

ADADI2 964/1/GAR 005,010 PC A02/MF A01 
AD-A212 965/8/GAR 

M ic Screening of Three Dyes for Marker Grenades in 

the penne Reversion Assay and the L5178Y/TK+ /- 

AD-A212 OeeB/GAR 006,315 PC A03/MF A01 
AD-A212 966/6/GAR 

Synthesis and Study of Materials for Superconducting Elec- 


AD-A212 966/6/GAR 006,710 PC A02/MF A01 
AD-A212 967/4/GAR 

Time Evolution of the Electron Swarm Energy Distribution 

Function. 


AD-A212 967/4/GAR 
AD-A212 968/2/GAR 
= of Organophosphorus ym ge on the Conforma- 


tion of Acetyicholinesterase and Lenten erent + oa 
Tacrine Protection of Acetyicholinesterase from 


by vena ind teemhcine te Interaction of Neenah 
— and Receptor with Soman and 
AD-A212 968/2/GAR 006,316 PC A03/MF A01 


AD-A212 969/0/GAR 


ARMSED (Army eS Watershed Storm Water and Sedi- 
ment Runoff), a Runoff and Sediment Yield Model for Army 
Training Land Watershed Management. Volume 1. Parame- 


ter Estimation Guide. 
006,347 PC A04/MF A01 


006,697 PC A04/MF A01 


AD-A212 969/0/GAR 
AD-A212 970/8/GAR 
Review of Interface Requirement Specification (Prelimi- 


nary). 

AD-A212 970/8/GAR 006,348 PC A03/MF A01 
AD-A212 971/6/GAR 

NATO's Sth yn A yo Missile Se ne 

Their Relationship to trategic Defense Initiative. 

AD-A212 971 VO/GAR 006,334 PC ADA A04/MF A01 
AD-A212 972/4/GAR 


New Model for the Structure of Silica Glass. 
AD-A212 972/4/GAR 006,118 PC A03/MF A01 


AD-A212 973/2/GAR 
— Development for SDI Weapons System Alloca- 


ADA212 973/2/GAR 006,335 PC A04/MF A01 
AD-A212 974/0/GAR 
Reaction Kinetics of HAN and Water Mixtures Using a Per- 


sonal Computer. 

AD-A212 974/0/GAR 005,447 PC A03/MF A01 
AD-A212 975/7/GAR 

Ductile Failure. 

AD-A212 975/7/GAR 
AD-A212 976/5/GAR 

Cotes Sena costerten cnt Teniing Using Arrays with 

Locations. 


Uncertainties in Sensor 
AD-A212 976/5/GAR 005,709 PC A03/MF A01 
AD-A212 977/3/GAR 


Wire Grid Modeling of the Linear Tapered Slot Ant 
AD-A212 977/3/GAR 005,710 PC A0S/ME. A01 


AD-A212 978/1/GAR 


Specification of a CSMA/CD (Carrier Sense Multiple 
Access/Collision Detection) Protocol Using Systems of 


Communicating Machines. 
AD-A212 978/1/GAR 005,692 PC A04/MF A01 
AD-A212 979/9/GAR 


Effects of Different Control Mechanisms upon Use of a 


hae Device. 
AD-A212 979/9/GAR 005,322 PC A03/MF A01 
AD-A212 980/7/GAR 
Al Tools for Foreign Language Trainii 
AD-A212 980/7/GAR 008,289 PC A03/MF A01 
AD-A212 981/5/GAR 
of Image Understanding Workshop. Held in 
Palo Palo Alto balfornia on May 23-26, 1989. 
AD-A212 981/5/GAR 005,685 PC A99/MF E12 
AD-A212 982/3/GAR 
Variability in the 
AD-A212 982/3/GAR 
AD-A212 983/1/GAR 
Field Measurement and Model Evaluation Program for As- 
sessment of the Environmental Effects of Military Smokes: 


The Atterbury-87 Field Study of Smoke Dispersion Model. 
AD-A212 983/1/GAR 005,258 PC A14/MF A02 


a 984/9/GAR 


Impact of Personali 
AD-A212 984/9/GA\ 


AD-A212 985/6/GAR 
R ization Free Energy for Electron Transfers at 
iquid. Liquid and Dielectric Semiconductor-Liquid Inter- 
005,448 PC A03/MF A01 


006,134 PC A01/MF A01 


for Aircraft Co og tape 
006,349 PC A06/MF A01 


on Team Performance. 
005,325 PC A03/MF A01 


faces. 

AD-A212 985/6/GAR 
AD-A212 986/4/GAR 
Reactive Approach to Explanation. 

AD-A212 986/4/GAR 005,693 PC A03/MF A01 
AD-A212 987/2/GAR 

s Loosely 

tions on 

AD-A212 987/2/GAR 
AD-A212 988/0/GAR 

ee Cah 6 Se Oe Eaker Air 


For 
AD-A212 42 968/0/GAR- 005,290 PC A04/MF A01 
AD-A212 989/8/GAR 


In ited G-Suit/Immersion Suit. 
AD-A212 989/8/GAR 005,350 PC A03/MF A01 


AD-A212 990/6/GAR 


005,645 PC A03/MF A01 


Prototype Mi Based Audiometer for Use by the 
= —— orces) Medical Services for Periodic Hear- 
ests. 
AB-AD12 990/6/GAR 006,226 PC A04/MF A01 
AD-A212 991/4/GAR 


Test Procedures for the Evaluation of Helmet and Headset 
Mounted Active Noise Reduction Systems. 


AD-A213 017/7/GAR 


AD-A212 991/4/GAR 
AD-A212 992/2/GAR 
E and V (Evaluation and Validation) Guidebook, Version 


1.1. 
AD-A212 992/2/GAR 005,646 PC A06/MF A01 
AD-A212 993/0/GAR 


005,351 PC A03/MF A01 


Thermal Analysis Study of Antimony Sulfides. 
AD-A212 993/0/GAR 005,449 PC A05/MF A01 
AD-A212 994/8/GAR 


Localization of Ultrasound in Thick Composites. 
AD-A212 994/8/GAR 006,135 PC A02/MF A01 


AD-A212 995/5/GAR 


Reflection by Defective Bonds. 
AD-A212 995/5/GAR 006,170 PC A02/MF A01 


AD-A212 996/3/GAR 


Numerical a of Scattering by Interface Flaws. 
AD-A212 996/3/GAR OOa7T1 PC AG2/MF A01 


AD-A212 997/1/GAR 


Determinants of the 
Ships with Women 
AD-A212 997/1/GAR 


AD-A212 998/9/GAR 


Field-Effect Spectroscopy of Interface States. 
AD-A212 998/9/GAR 006,712 PC A0S/MF A01 


AD-A212 999/7/GAR 


Adaptation and Resistance of E: 
AD-A212 999/7/GAR 


AD-A213 000/3/GAR 


of Health Care Aboard 
006,055 PC A03/MF A01 


to Stress. 
006,025 PC A03/MF A01 


and Final ion. 
AD-A213 000/3/GAR 006,042 PC A0S/MF A01 
AD-A213 001/1/GAR 
Sees BS Glee Se en Oo 
and Power Plant, Coal-Fired Boiler Number 4, 
Breton , Arkansas. 
AD-A213 001/1/GAR 005,815 PC A05/MF A01 


AD-A213 002/9/GAR 


of Sound in Vibrationally Excited Nitrogen and 
Gas Mixtures. 
AD-A213 002/9/GAR 005,450 PC A03/MF A01 


AD-A213 003/7/GAR 
Evaluation of Selected Computer Models for Modeling Py- 


rotechnic and ay Devices. 
AD-A213 003/7/GAR 


006,631 PC A03/MF A01 
AD-A213 004/5/GAR 


Local Pairing and Antiferromagnetism in High-T(c) Super- 
conductors. - 

AD-A213 004/5/GAR 006,713 PC A03/MF A01 
AD-A213 005/2/GAR 

Computer-Aided Fabrication System implementation. 

AD-A213 005/2/GAR 005,749 PC A03/MF A01 
AD-A213 006/0/GAR 

R of Particle Size Distribution of Ultrafine Aerosols 


from Decay . 

AD-A213 006/0/GAR 006,339 PC A03/MF A01 
AD-A213 007/8/GAR 

WHO! (Woods Hole Oceanographic Institution) Acoustic Te- 


AD-A213 007/8/GAR 005,593 PC A04/MF A01 
AD-A213 008/6/GAR 
Economic Benefit of Coal Utilization/Conversion at Air 
Force Bases: Screening Study. 
AD-A213 008/6/GAR 006,350 PC A07/MF A01 
AD-A213 011/0/GAR 
Unimolecular ion of 
ters: Stabilities and Evaporation 
AD-A213 011/0/GAR 
AD-A213 012/8/GAR 
Reaction of Carbon Dioxide with Gaseous Niobium and Nio- 
bium Oxide Clusters. 
AD-A213 012/8/GAR 005,452 PC A03/MF A01 
AD-A213 013/6/GAR 


een “ae ew Transfer. 
AD-A213 013/6/GAR A03/MF A01 


AD-A213 014/4/GAR 
¢ Solution Samples Stored at Room Temperature for 
ears. 
AD-A213 014/4/GAR 005,419 PC A02/MF A01 
bere 015/1/GAR 


1d CS(Csi)n+ Clus- 
nergetics. 
005,451 PC A02/MF A01 


Services Electronics a aa 
Feport Number 103, 1 October 1 31 July 1989 (Har. 
, Massachusetts). 


DADS 015/1/GAR 
AD-A213 016/9/GAR 
Investigation aaa Novel Serotonin Receptor System in the 
AD-A213 016/9/GAR 006,211 PC A02/MF A01 
AD-A213 017/7/GAR 
Photoabsorption of Molecules at Corrugated Thin Metal 


Films. 
AD-A213 017/7/GAR 005,440 PC A02/MF A01 


February 01, 1990 OR-3 


006,714 PC A06/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A213 018/5/GAR 
Mechanisms in Reactive lon Etching of Silicon Carbide Thin 


Films. 
AD-A213 018/5/GAR 006,119 PC A02/MF A01 
AD-A213 019/3/GAR 


Direct Evidence from Gas-Phase Atomic Spectra for an Un- 
screened Intra-Atomic of Outer-Core Multiplet Split- 


tings in Solid a 
AD-A213 019/3/ 005,454 PC A01/MF A01 
AD-A213 020/1/GAR 


Stieltjes integral Representation and Effective Diffusivity 

Bounds for T Ti 

AD-A213 020/1/GAR 006,663 PC A01/MF A01 
AD-A213 021/9 

Modeis of incremental Concept Formation. 

AD-A213 021/9 005,339 Not available NTIS 
AD-A213 022/7/GAR 

Characterization of Virulence Marker Antigen of Shigella 

Escherichia 


ABAZtS 022/7/GAR 
13 022/7/GAR 006,257 PC A01/MF A01 
AD-A213 023/5/GAR 


Remarks on Inertial Radii, Persistent Normal Stresses, Sec- 
SS Ee oa: 

13 023/5/GAR 006,664 PC A02/MF A01 

AD-A213 024/3/GAR 


Spee ee. 
AD-A213 024/3/GAR 


AD-A213 025/0/GAR 
Inexpensive Global Location and Tracking Systems Using 
AD-A213 029/0/GAR 006,496 PC A03/MF A01 
AD-A213 026/8/GAR 
Sue one and | of a Specification Language 
Aeazio ace! 026/8/GAR 005,647 PC A10/MF A02 
Ab-A213 027/6/GAR 
Hawaii. Peari Harbor 
AD-A213 027/6/GAR 
AD-A213 029/2/GAR 
Aurora Upgrade: Volume 3. Gradient B Drift Transport Rise- 


AD-A213 029/2/GAR 006,505 PC A03/MF A01 
AD-A213 030/0/GAR 


006,227 PC A01/MF A01 


Measurements in Peari Harbor, 
006,026 PC A06/MF A01 


Preliminary Airworthiness of the AH-64A 
Eaqupped with he Arf Ar Singer (ATAS) Missile System. 
13 030/0/GAR 005,076 PC A06/MF A01 
AD-A213 031/8/GAR 
Instrumentation Development: The Vehicular Movement De- 


AD-A213 031/8/ 006,063 PC A03/MF A01 
gee mene 032/6/GAR 


Tig Meter (MST) 

13 032/6/GAR 

AD-A213 033/4/GAR 

pan yon of Helium (2 3S): Potential & Curves ee 
and Nonadiabatic, Hols :: , and Radiative ings be- 

tween, the a 3 Sigma (U)(+ At Sigma(U)(+ ), b 3 Pi(g), 

Sas, Pi(g), C 1 Sigma(g)(+ ), and C 1 Sigma(G)(+ ) States 


AD-A213 033/4/GAR 005,455 PC A03/MF A01 
AD-A213 034/2/GAR 


The Multiple Subsystem 
006,649 PC A03/MF A01 


from Chronic Graft-Versus-Host Dis- 
Transplanta' 


Predictors of Death 

ease After ho Marrow 

AD-A213 034/2/GAR 
AD-A213 035/9/GAR 


tion. 
006,228 PC A02/MF A01 


poe ape of Artificial ML) Wieveret Gu ane with Live ~ Blood- 
leeding of Aedes era: Culicidae) 
AD-A213 035/9/GAI 006,330 PC A02/MF A01 


AD-A213 036/7/GAR 
ee Se Geter & Repeas te Veal, Auditory 


and Bisensory 
AD-A213 036/7/GAR 006,285 PC A02/MF A01 


AD-A213 037/5/GAR 
715 PC A02/MF A01 


and Decontamination of (3H)T-2 
006,317 PC A03/MF A01 


Scattering by Multiple 
AD-A213 037/5/GAR 
AD-A213 038/3/GAR 


Cutaneous 
Toxin in the Rat 
AD-A213 038/3/GAR — 


AD-A213 039/1/GAR 


Femtosecond Real-Time Alignment in Chemical Reactions. 
AD-A213 039/1/GAR 005,456 PC A02/MF A01 
AD-A213 040/9/GAR 


Studies of Altered Response to Infection induced by 


Severe Injury. 

AD-A213 040/9/GAR 006,229 PC A03/MF A01 
AD-A213 041/7/GAR 

Fundamental Studies of Turbulent Wall Pressure Fluctua- 

tions with Applications to Advanced Acoustic Sensor Sys- 

AD-A213 041/7/GAR 006,659 PC A02/MF A01 
AD-A213 042/5/GAR 

\ i of the Phase Stabilizing Effect of Potassium 


on Ammonium 4 
AD-A213 042/5/GAR 005,457 PC A07/MF A01 


OR-4 VOL. 90, No. 3 


AD-A213 044/1/GAR 
DoD Gateway Information System: Operational Prototype 
and Transition Period 1987-1988. 
AD-A213 044/1/GAR 006,072 PC A03/MF A01 
AD-A213 045/8/GAR 
for the Determination 
Additional Develop- 


" 006,043 PC A04/MF A01 


Or akan he an Analytical Method 
<5 — Residues e = Part 2. 

AD-A213 Oe/GAR 
AD-A213 046/6/GAR 

Studies of Aflas 

AD-A213 046/6/GAR 
AD-A213 047/4/GAR 


Cold Water Evaluation of NASA Launch En\ 
AD-A213 047/4/GAR 005,352 


AD-A213 048/2/GAR 


006,156 PC A03/MF A01 


Suit (LES). 
A04/MF A01 


Criminal Acts against Civil Aviation, 1988. 
AD-A213 048/2/GAR 006,930 


AD-A213 049/0/GAR 
006,611 Pe ALM A02 


AD-A21 OSCAR 


AD-A213 050/8/GAR 
Generation of Scenes Based on DLMS (Digital 


Land Mass System) Data 4 
AD-A213 050/8/GAR 006,410 PC A04/MF A01 
AD-A213 051/6/GAR 


Sete ae Shangp hgeet & ingemaning Vee 
AD-A213 051/6/GAR 005,011 PC A08/MF A01 

AD-A213 052/4/GAR 
Mog ene and Preliminary Results in the 1988 Mon- 


Signal 

terey Bay Ly oo ig Experiment. 

AD-A213. 052/4, 006,602 PC A09/MF A01 
AD-A213 053/2/GAR 


Flaviviruses Can Mediate Fusion from Without it Aedes al- 


bopictus io Cell Cultures. 
AD-A213 053/2/GAR 006,262 PC A03/MF A01 
AD-A213 054/0/GAR 
Shigella flexneri Invasion Plasmid Antigens B and C: Epi- 
tope Location and Characterization with Monoclonal Anti- 


poe 
AD-A213 054/0/GAR 006,258 PC A02/MF A01 
AD-A213 055/7/GAR 


PC A03/MF A01 


Quench roan! in Al-Cu-Li Alloys. 
AD-A213 055/7/GAR 006,171 PC A03/MF A01 
AD-A213 056/5/GAR 


Science Using a Sol-Gei Optics Re- 


search Facility ( 

AD-A213 056/5/GAR 006,082 PC A06/MF A01 
AD-A213 057/3/GAR 

yp eciry Another Step Toward the Paperless 

AD-A213 057/3/GAR 005,694 PC SoaMF A01 
AD-A213 058/1/GAR 

Review and Evaluation of a Turbomachinery Throughflow 


Finite Element Code. 
AD-A213 058/1/GAR 006,100 PC A05/MF A01 
AD-A213 059/9/GAR 
iance T 
erator Number 4 
AD-A213 059/9/GAR 
AD-A213 060/7/GAR 
Parallelism in the Discrete-Event Simulation Algorithm. 
AD-A213 060/7/GAR 005,750 PC A03/MF A01 
AD-A213 ee 


of Consumat Silver Reclamation Incin- 
Air Force Base, Nebraska. 
006,351 PC A03/MF A01 


and Acetyicholine 


Acetyicholinest por 
AD-A213 061 1S/GAR 006,212 A04/MF A01 


Here om aged 


Containi 7 facially ee 


D-A213 062/3/GAR 
AD-A213 063/1/GAR 
Detoxication of Mycotoxins and Other Compounds of Mili- 


Int 
006,275 PC A03/MF A01 


nev L Circular Wave- 
ossy Media. 
SBC AG A08/MF A01 


tary Interest. 

AD-A213 063/1/GAR 
AD-A213 064/9/GAR 

alles, Pairs and Biradicals Adsorbed on Zeo- 


AB A213 064/9/GAR 005,458 PC A01/MF A01 
AD-A213 065/6/GAR 


for Image 


Novel G Searching Analysis. 
AD-A21 S OOS/eIGAR 005,686 PC A04/MF A01 


AD-A213 066/4/GAR 


wien 2 


of Navy 
AD-A213 066/4/GAI 5 EC h0s/MF A01 


AD-A213 067/2/GAR 
ene ne Sues in U.S. Navy Personnel from Expo- 
to Hazardous Materials, 1974-85. 
AD-AZ13 067/2/GAR 006,231 PC A03/MF A01 
AD-A213 068/0/GAR 


Parasitic Disease in the U.S. 
AD-A213 068/0/GAR 


AD-A213 069/8/GAR 
Physical Fitness of U.S. Navy Special Forces Team Mem- 


bers and T 4 

AD-A213 069/8/GAR 006,437 PC A03/MF A01 
AD-A213 070/6/GAR 

Baseline Study of Occupational - — In Case 
Management in a Federal Maritime W _— 


Navy. 
006,271 PC A03/MF A01 


AD-A213 070/6/GAR 
AD-A213 071/4/GAR 

—. Problems, ee Si 

rreat/ttenidity Naval inter 

AD-A213 071/4/GAR 
AD-A213 072/2/GAR 


Soviet ae. 
AD-A213 072/2/GA\ 
AD-A213 073/0/GAR 


Factor of Ace wey Die with Particular Emphasis on 
Cattell’s 16PF: A Literature 
AD-A213 073/0/GAR 005,326 PC A03/MF A01 


AD-A213 074/8/GAR 


Kane Fracture Zone. 
AD-A213 074/8/GAR 


AD-A213 vgn 


006,289 PC A03/MF A01 


, and Tension/Ai 
ising in a Moderately Hi 


006,306 PC A03/MF A01 


006,411 PC A07/MF A01 


006,457 PC A03/MF A01 


Planetary Analysis Using the Acoustic Fab hog 

tional joan | in the 1981 Pome pea a Aa ay 

AD-A213 075/5/GAR A03/MF J hot 
AD-A213 076/3/GAR 


Unbiasedness of the Papadakis Estimator and Other Non- 
linear Estimators of Treatment Contrasts in Field-Plot Ex- 


periments. 
AD-A213 076/3/GAR 006,206 PC A02/MF A01 
AD-A213 077/1/GAR 


Combined Use of Three Different Approaches to Obtain the 
nal ree of Meso-Beta Surface Winds Over Complex 


AD AZi3 077/1/GAR 005,193 PC A03/MF A01 
AD-A213 078/9/GAR 


Solution of the Hydrodynami 
Order Non-Oscillatory Shock Capturii 
AD-A213 078/9/GA\ 


AD-A213 079/7/GAR 
Dynamics of an M-Level Atom Interacting with Cavity 
Fields: Effects of the Level Number on Quantum Collapse 
and Revival. 
AD-A213 079/7/GAR 006,758 PC A02/MF A01 
AD-A213 080/5/GAR 
Behavior of Metal Matrix Composites at Cryogenic Tem- 


peratures. 
AD-A213 080/5/GAR 006,136 PC A03/MF A01 
AD-A213 081/3/GAR 


Species Profiles: Life Histories and Environmental Require- 
ments of Coastal Fishes and Invertebrates South Florida, 


Ladyfish and Tarpon. 
AD-A213 081/3/GAR 006,579 PC A03/MF A01 


AD-A213 082/1/GAR 
Generation of lodine Monofluoride in a Supersonic Multipur- 


pose Flowtube Facility. 

AD-A213 082/1/GAR 005,428 PC A04/MF A01 
AD-A213 088/8/GAR 

Generation of Free Radicals during Cold Injury and 


ta toe 
AD-A213 088/8/GAR 006,307 PC A03/MF A01 
AD-A213 089/6/GAR 

pene ney Ron High Gain Three Terminal Devices-at Milli- 


meter Wave Frequencies. 
AD-A213 089/6/GAR 005,752 PC AG3/MF A01 
AD-A213 090/4/GAR 


Profiles: Life Histories and Environmental Require- 
ments of Coastal Fishes and Invertebrates (South Atlantic). 


Black, Sea Bass. 
AD-A213 090/4/GAR 006,580 PC A03/MF A01 
AD-A213 091/2/GAR 


Locating Flux Transfer Events in Low-Altitude Satellite 


Measurements (User’s Guide). 
AD-A213 091/2/GAR 005,163 PC A03/MF A01 


AD-A213 092/0/GAR 
Fault-Tolerant Software Algorithm for a Network of Tran- 


sputers. 

AD-A213 092/0/GAR 005,648 PC A04/MF A01 
AD-A213 093/8/GAR 

Billy Mitchell’s Concept of Command Leadership and the 


ance for Air Force Officers. 
AD-A213 093/8/GAR 006,438 PC A03/MF A01 
AD-A213 094/6/GAR 


Fatigue Behavior of Silicon Carbide Whisker/Aluminum 


Composite. 

AD-A213 094/6/GAR 006,137 PC A03/MF A01 
AD-A213 095/3/GAR 

Relationship between Subjective and Objective Measures 

of Simulator-induced Ataxia. 

AD-A213 095/3/GAR 006,308 PC A03/MF A01 


AD-A213 096/1/GAR 
Simulator Induced Sickness in the CP-140 (Aurora) Flight 


Deck Simulator. 
006,309 PC A03/MF A01 


ic Device Noorth ne High- 
a0 I) OC PC A04/MF A01 


AD-A213 096/1/GAR 
AD-A213 098/7/GAR 


Environmental impact Statement, Establishment of the 
Gandy R: — and Ad = Restricted Airspace 


as an Area for aw Flight Training, Hill AFB, Utah. 
AD-A213 098/7/GAR 005, 9% PC A99/MF A04 
AD-A213 099/5/GAR 


U ff the Coarse Fraction of 
es hae | pwards o! ra 
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AD-A213 099/5/GAR 
AD-A213 100/1/GAR 


Steroids, Stress, and Gene 
AD-A213 100/1/GAR 


AD-A213 101/9/GAR 


Model Study of Prado Food-Control 
AD-A213 101/9/GAR 005,528 528 PC A03/MF A01 


AD-A213 102/7/GAR 


Toxicology Studies on Lewisite and Sulfur Mustard Agents: 
Mutagenicity of Sulfur Mustard in the Salmonella Histidine 


Reversion Assay. 
AD-A213 102/7/GAR 006,318 PC A03/MF A01 
AD-A213 103/5/GAR 


MM and T Advanced Balancing/Machining. 
AD-A213 103/5/GAR 006,087 PC A07/MF A01 


AD-A213 104/3/GAR 

Screening for Plasmids in Halophiles. 

AD-A213 104/3/GAR 006,246 PC A03/MF A01 
AD-A213 105/0 

Collisional Relaxation in an Extended-Pulse Photon Echo: 


Weak-Field Limit. 

AD-A213 105/0 005,459 Not available NTIS 
AD-A213 106/8 

Three-State Model for Laser-Assisted Collisions. 

AD-A213 106/8 005,460 Not available NTIS 
AD-A213 107/6 


Theory and interpretation of Pressure-induced Resonances. 
AD-A213 107/6 005,461 Not available NTIS 


AD-A213 108/4 


Theory of Optical Coherent Transients Including Collisional 
Effects: Application to an Extended-Pulse Photon Echo. 
AD-A213 108/4 005,462 Not available NTIS 


AD-A213 109/2/GAR 


— Complete Round Charts: Grenades, Mines, Pyro- 
lechnics, Rockets, Rocket Motors, Demolition Material. 
ADADTS 109/2/GAR 006,632 PC A04/MF A01 


AD-A213 110/0/GAR 
Pn rl Text Features and Reading in English as a 


Second juage. 
AD ADI 1 110/0/GAR 005,291 PC A03/MF A01 
AD-A213 111/8/GAR 


Investigation of the Ida-Raisinville Sanitary Sewer Pipe Dis- 


tress. 

AD-A213 111/8/GAR 005,529 PC A03/MF A01 
AD-A213 112/6/GAR 

Interaction of Radiation with Matter: Atomic Collision Proc- 

esses Occurring in the Presence of Radiation Fields. 

AD-A213 112/6/GAR 005,463 PC A03/MF A01 


AD-A213 113/4/GAR 


Aerodynamics of Missiles with Offset Fin Configurations. 
AD-A213 113/4/GAR 005,045 PC A02/MF A01 


AD-A213 114/2/GAR 
Rotation of the Photospheric Magnetic Fields: A North- 


South Asymmetry. 
AD-A213 114/2/GAR 005,130 PC A03/MF A01 
AD-A213 115/9/GAR 


Evaluating Commercial Nozzies for Use on Board Merchant 


Vessels. 
AD-A213 115/9/GAR 006,612 PC A04/MF A01 
AD-A213 116/7/GAR 


Evaluation of a Test Method to Determine the Ease of Ignit- 
ability of Primary Deck Coverings. 
AD-A213 116/7/GAR 006,613 PC A03/MF A01 


AD-A213 117/5/GAR 
Battle Damage Repair of Tactical Weapons: An Assess- 


ment. 
AD-A213 117/5/GAR 006,352 PC AO5/MF A01 
AD-A213 118/3/GAR 


Stochastic Modelling of EM (Electromagnetic) Scattering 
from Foliage. 
AD-A213 118/3/GAR 


AD-A213 119/1/GAR 


Design and Development of an Intelligent Aid for Tactical 
Plan Generation ig Evaluation: The INTACVAL Prototype. 


Volume 1, ndix 1-3. 
AD-A213 119/1/GAR 006,412 PC A15/MF A02 
AD-A213 120/9/GAR 


Design and Development of an egy = Aid for Tactical 
Plan Generation and Evaluation: The INTACVAL Prototype. 


Volume 2, Appendix 4-5. 
006,413 PC A07/MF A01 


006,581 PC A03/MF A01 


ion in Neurons. 
006,276 PC A03/MF A01 


005,706 PC A06/MF A01 


AD-A213 120/9/GAR 
AD-A213 121/7/GAR 


Characterization by NMR and Fluorescence Spectroscopy 
of Differences in the Conformation of Non-Aged and Aged 
Organophosphoryl Conjugates of AChE (Acetyicholinester- 


ase). 
AD-A213 121/7/GAR 005,420 PC A03/MF A01 
AD-A213 128/2/GAR 


Current Injection Pumping of Or: ~ Light Emitt 
AD-A213 128/2/GAR ™ 0. 5, 72. PC A03/MF A01 


AD-A213 129/0/GAR 
SIMOGEN - An Object-Oriented Langua: 
AD-A213 129/0/GAR 005% 
AD-A213 130/8/GAR 
Alvey MM1007; Object Identification from 2D | : The 
gg (Royal Signals and Radar Establishment) Contribu- 


for Simulation. 
PC A03/MF A01 


AD-A213 130/8/GAR 
AD-A213 131/6/GAR 


005,687 PC A03/MF A01 
Poort tee the Military in Soviet Foreign Policy. 
AD-A213 131/6/GAR 005.520 PC A03/MF A01 
AD-A213 132/4/GAR 


Estimation of MPN (Military Personnel Navy) Obligations. 

AD-A213 132/4/GAR 005,012 PC A03/MF A01 
AD-A213 133/2/GAR 

ja ap of Literature on Waste Solidification/Stabilization 

with Emphasis on Metal-Bearing Wastes. 

AD-A213 133/2/GAR 006,353 PC A04/MF A01 
AD-A213 134/0/GAR 

Review of Laser Filter Materials. 

AD-A213 134/0/GAR 
AD-A213 135/7/GAR 


006,683 PC A03/MF A01 


gPProach to eee PC PC A0S/MF A01 


estos Sutton, interfaces for 
AD-A213 1Se/vGAR "Wesnage Syston Pe hoa iM A A0i 
AD-A213 137/3/GAR 


ee ee Oe noe OY eS 


Resistive 

AD-A213 7a7/S/GAR 006,698 PC A03/MF A01 
AD-A213 138/1/GAR 

Solution of the Boltzmann Equation Using an Energy Group 


Method. 

AD-A213 138/1/GAR 006,759 PC A03/MF A01 
AD-A213 139/9/GAR 

pony Bae Time Ao Enhancement during Underwater Recov- 


AbADTS 198 139/9/GAR 006,338 PC A04/MF A01 
AD-A213 140/7/GAR 
Stochastic Modeling is Essential in Analyzing Interdict- 
ition Network Perf 


ed Transportation lormance. 

AD-A213 140/7/GAR 006,414 PC A04/MF A01 
AD-A213 141/5/GAR 

Compression of Bitmapped Graphic Data. 

AD-A213 141/5/GAR 005,650 PC A05/MF A01 
AD-A213 142/3/GAR 

DCASR (Defense Contract Administra’ 

Cleveland Total Quality M 

AD-A213 142/3/GAR 
AD-A213 143/1/GAR 

Stability and Scaling of High Current Cyclic Accelerators. 

AD-A213 143/1/GAR 006,760 PC A06/MF A01 
AD-A213 144/9/GAR 


ee Sens ot ae eee Oe 
tructure and Mechanical Properties of Aluminum-Lithium-Ti- 


tanium Alloys. 

AD-A213 144/9/GAR 006,172 PC A06/MF A01 
AD-A213 145/6/GAR 

Universal Elements, and Conversion Procedures to and 


from Position and V: 
005,117 PC A03/MF A01 


Artificial Intell 
AD-A213 135/7/GAR 
AD-A213 136/5/GAR 


the SMMS (Secure Miltary 


ministration Services oad 
Implementation 
005,013 PC A02/MF A01 


AD-A213 145/6/GAR 
AD-A213 146/4/GAR 

Toxicology Studies on Lewisite and Sulfur Mustard .o-n 

Mutagenicity of Lewisite in the Salmonella Histidine Rever- 

sion ry. 

AD-A213 146/4/GAR 006,319 PC A03/MF A01 
AD-A213 147/2/GAR 


CTD and Bottle Data from Leg |: erg 20, 1986-Janu- 
18, 1987. Leg Il: July 17-August 15, 198 
A213 147/2/GAR 006,609 PG A13/MF A02 
AD-A213 148/0/GAR 


AFOSR (Air Force Office of Scientific Research) Technical 


Report Summaries. 
AD-A213 148/0/GAR 005,038 PC A18/MF A03 
AD-A213 149/8/GAR 

Hazardous Waste Technical Assistance Survey Moody Air 


Force Base Gi 
AD-A213 149/8/GAR 006,354 PC A05/MF A01 
AD-A213 150/6/GAR 


Arc Current Control of a Robotic Welding System: Modeling 
n. 


and Control System 
AD-A213 150/6/GAR 006,081 PC A04/MF A01 
AD-A213 151/4/GAR 


Multilevel Parallel Solver for Block Tridiagonal and Banded 


Linear Systems. 

AD-A213 151/4/GAR 006,197 PC A03/MF A01 
AD-A213 152/2/GAR 

Efficient — Simulations of Tree Machines and Multidi- 

mensional T: Machines by Random Access Machines 
AD-A213 152/2 GAR 005,636 PC A03/MF A01 


AD-A213 153/0/GAR 
ae Timing Model for Fault Simulation in MOS Cir- 


AD-A2t 3 153/0/GAR 005,753 PC A03/MF A01 
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AD ADTO 160/5/GAR 005,559 PC AOS/MF A01 
AD-A213 161/3/GAR 


006,153 PC A02/MF A01 
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Constant Coefficients. 2nd 


tions with Edition. 
ADADIS 295/9/GAR 005,389 PC A04/MF A01 
AD-A213 296/7/GAR 


Pen Up wee Shield: Incorporai Defense into 
ting Strategic 
ADAZTS 296/7/GAR 006,432 PC A07/MF AOt 


AD-A213 297/5/GAR 
Stress | ae for 


OATS 297/5/GAR 
AD-A213 298/3/GAR 

Sn eae Seay aay ae ae 

AD-A213 298/3/GAR 005,248 PC A99/MF A04 
AD-A213 299/1/GAR 

Surface Observation Climatic Summaries (SOCS) for 

Shemya AFB, Alaska. 

AD-A213 299/1/GAR 005,249 PC A99/MF A04 
AD-A213 300/7/GAR 

Receptor Binding and Membrane Transport of Botulinum 


Toxins. 
006,321 PC A03/MF A01 


2 Background 
006,175 PC A20/MF A03 


AD-A213 300/7/GAR 
AD-A213 301/5/GAR 


Inexpensive Experiment for Undergraduates on Active Con- 

tro! of Structural Vibrations. 

AD-A213 301/5/GAR 005,390 PC A01/MF A01 
AD-A213 302/3/GAR 

Basic op Interpretation and Terrain Analysis Course 


(MITA\ 
AD-A213 302/3/GAR 006,362 PC A03/MF A01 


AD-A213 303/1/GAR 


Infrared Segre | of Aerosols. 
AD-A213 /1/GAI 


005,260 PC A03/MF A01 
AD-A213 304/9/GAR 


Smoke Produced by Nonurban Target-Area Fires Following 


a Nuclear Ex: 
AD-A213 304/9/GAR 006,433 PC A08/MF A01 


AD-A213 305/6/GAR 
Effects of a nesta 
mates of Underground Nuclear 
AD-A213 BOS/eGARY 
AD-A213 306/4/GAR 


Slab on Yield Esti- 


005: 704 PC A04/MF A01 
Regional Phases: and Continental ay ny 
AD-A213 306/4/GAR 006,618 PC A07/MF A01 

AD-A213 307/2/GAR 


G Workstation Field Artillery Forward Observer Sim- 


ulation Trainer. 
AD-A213 307/2/GAR 006,419 PC A06/MF A01 
AD-A213 308/0/GAR 


Fortran Subroutines for the Evaluation of the Confluent Hy- 
pergeometric Functions. 


AD-A213 332/0/GAR 


AD-A213 308/0/GAR 006,199 PC A03/MF A0i 
AD-A213 309/8/GAR 


Athena Research System-A Decade-Pius of Service. 
AD-A213 SOOSIGAR, 006,363 PC A03/MF A01 


AD-A213 310/6/GAR 

Development of a USMC Officer Assignment Decision Sup- 

port System: Functional 

AD-A213 310/6/GAR 006,443 PC A03/MF A01 
AD-A213 311/4/GAR 

Development of a USMC Officer Assignment Decision Sup- 

port System: Economic 

AD-A213 311/4/GAR 006,444 PC A03/MF A01 
AD-A213 312/2/GAR 

Improving Marine Corps Enlisted Personnel Loss Forecast- 

Aga213 312/2/GAR 006,445 PC AQ3/MF A01 
AD-A213 313/0/GAR 

Infragravity Energy and Its | in Nearshore Sedi- 

ment Ti and ee toate Revision. 

AD-A213 313/0/GAR 006,603 PC A03/MF A01 
AD-A213 314/8/GAR 


Efficient Detection of Smail Objects. 

AD-A213 314/8/GAR Mothers PC AO5/MF A01 
AD-A213 315/5/GAR 

Inspection of Coating Systems on Civil Works Structures: 

Lessons Learned. 


AD-A213 315/5/GAR 005,543 PC A03/MF A01 
AD-A213 316/3/GAR 

Effect of Concurrent and Endurance Training on 

Electromechanical Fang And Voluntary Contraction, 
and Rate of Force 
AD-A213 316/3/GAR 


AD-A213 317/1/GAR 


006,287 PC A03/MF A01 


Heats of Explosion at 

AD-A213 317/1/GAR 
AD-A213 318/9/GAR 

Chordwise Loading and Camber for Two-Dimensional Thin 


Sections. 

AD-A213 318/9/GAR 005,048 PC A03/MF A01 
AD-A213 319/7/GAR 

Archeological inundation Studies: Manual for Reservoir 


AD-ASI3 319/7/GAR 005,294 PC A03/MF A01 
AD-A213 320/5/GAR 


006,634 PC A03/MF A01 


Research in Nonlinear Water Waves. 
AD-A213 320/5/GAR 006,668 PC A01/MF A01 


AD-A213 321/3/GAR 
Experimental Research on a Millimeter- 

Wavelength Free-Electron Laser. 

AD-A213 321/3/GAR 006,684 PC A0S/MF A01 
AD-A213 322/1/GAR 

Algorithms for Generating Computationally Simple 

AD-A213 322/1/GAR 005,688 PC A06/MF A01 
AD-A213 323/9/GAR 

Assertional Characterization oma 

AD-A213 323/0/GAR A03/MF A01 
AD-A213 324/7/GAR 

Standard Method for Measurement of Nonvolatile Residue 

on Surfaces. 

AD-A213 324/7/GAR 006,874 PC A04/MF A01 
AD-A213 325/4/GAR 

— and Tests of Simple, inexpensive Optical Beacon 

for on Small Satellites. 

AD-A213 325/4/GAR 006,916 PC A03/MF A01 


AD-A213 326/2/GAR 
i and Potential Benefit against An- 


AD-A213 326/2/GAR 006,280 PC A04/MF A01 
AD-A213 327/0/GAR 


en ot es Se ees enn Cahone op 


namics of Fin-Stabilized Kinetic yp ey 
AD-A213 327/0/GAR PC A03/MF A01 


AD-A213 328/8/GAR 
Mechanical Response of M30, JA2 and XM39 Gun Propel- 
lants to lp eee Deformation. 
AD-A213 328/8/GAR 006,635 PC A04/MF A01 
AD-A213 329/6/GAR 
Data Analysis Techniques for Effectiveness Evaluation of 
AD-A213 329/6/GAR 006,341 PC A03/MF A01 
AD-A213 330/4/GAR 
Workshop 
Driven-Compaction 
AD-A213 330/4/GAR 
AD-A213 331/2/GAR 


of ‘Model Predictions of the Piston- 
"005,567 PC A0S/MF A01 

Chain as Used om ae 

AD-A213 331/2/GAR 006,647 PC A03/MF A01 


AD-A213 332/0/GAR 


Environment Sensitive Fracture of Metals and Alloys. Pro- 
ee eee 6 Re eS ee ee. 
vironment Sensitive Fracture of Metals and Alloys. Held in 


bw D.C. on June 3-4, 1985. 
AD-A213 332/0/GAR 006,176 PC A09/MF A01 
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AD-A213 333/8/GAR 
Multi-Modular Nuclear Reactor Plant Simulation and Con- 


trol. 
AD-A213 333/8/GAR 006,573 PC A09/MF A01 
AD-A213 334/6/GAR 


Advanced Actuation Systems Development. Volume 1. 
AD-A213 334/6/GAR 005,083 PC A11/MF A02 


AD-A213 335/3/GAR 
and Control of a Two-Degree-of-Freedom Light- 


it Flexible Arm. 
AD-A213 335/3/GAR 006,103 PC A03/MF A01 
AD-A213 336/1/GAR 
Acceleration Sets of Planar Manipulators. Part 2. Applica- 
. - 


tions and Experi 9 
AD-A213 336/1/GAR 006,104 PC A03/MF A01 
AD-A213 337/9/GAR 


New ich to Control Single-Link Flexible Arms. Part 3. 
Adaptive Control of the Tip Position with Pay Changes. 
AD-A213 337/9/GAR 006,091 A03/MF A01 


AD-A213 338/7/GAR 
Expert System for Test Program Set Fault Candidate Selec- 


tion. 
AD-A213 338/7/GAR 005,655 PC A03/MF A01 
AD-A213 339/5/GAR 


AF-36M Airflow Rig. Nozzle Airflow Measurements. 
AD-A213 339/5/GAR 005,572 PC AOa/MF A01 


AD-A213 340/3/GAR 
i Vapor Detection Using Optical Waveguides 


(OWG). 

AD-A213 340/3/GAR 006,342 PC A03/MF A01 
AD-A213 341/1/GAR 

CANOES II; Dynamics of Atmospheric Infrared Thermoche- 


mical Excitation. Volume 1. 
AD-A213 341/1/GAR 005,165 PC A06/MF A01 
AD-A213 342/9/GAR 


CANOES II; Dynamics of Atmospheric Infrared Thermoche- 


mical Excitation. Volume 2. 
AD-A213 342/9/GAR 005,166 PC A12/MF A02 
AD-A213 343/7/GAR 


CANOES II; Dynamics of Atmospheric Infrared Thermoche- 


mical Excitation. Volume 3. 
AD-A213 343/7/GAR 005,167 PC A11/MF A02 
AD-A213 344/5/GAR 


CANOES II; Dynamics of Atmospheric Infrared Thermoche- 


mical Excitation. Volume 4. 
AD-A213 344/5/GAR 005,168 PC A10/MF A02 
AD-A213 345/2/GAR 


Growth and Characterization of Zinc Sulfide Films by Con- 
version of Zinc Oxide Films with H2S. 
AD-A213 345/2/GAR 005,475 PC A02/MF A01 


AD-A213 346/0/GAR 
Reasoning and Comprehension Processes of Linguistic Mi- 
nority Persons Learning from Text. 
AD-A213 346/0/GAR 005,295 PC A01/MF A01 


AD-A213 347/8/GAR 
Development of a Low Noise 10 K J-T Refrigeration 


System. 
AD-A213 347/8/GAR 005,354 PC A01/MF A01 
AD-A213 348/6/GAR 


Gas Flows in Rocket Motors. Volume 1. 
AD-A213 348/6/GAR 005,584 PC A05S/MF A01 


AD-A213 349/4/GAR 


Gas Flows in Rocket Motors. Volume 2. Appendix C. Time 
Iterative Solution of Viscous Supersonic Flow. 
AD-A213 349/4/GAR 005,585 PC A11/MF A02 


AD-A213 350/2/GAR 
Gas Flows in — Motors. Volume 3. Appendix D. Com- 


puter Code Listi 
AD-A213 350/2/ AR 005,586 PC A09/MF A01 
AD-A213 351/0/GAR 
Sutton (13MA266) Site and the Townsites of Percy 
(13MA347) and Dunreath (13MA449): Data Recovery at 
Three Historic Sites, Lake Red Rock, lowa. 
AD-A213 351/0/GAR 005,296 PC A99/MF A04 


AD-A213 352/8/GAR 
Raman Spectroscopic Study of Vapor Deposited Poly(N,N- 
bis(phenoxyphenyl)pyromellitimide) Films. 
AD-A213 302/8/GAR 005,515 PC A02/MF A01 


AD-A213 353/6/GAR 


Chemistry of Adhesion at the Polyimide-Metal Interface. 

AD-A213 353/6/GAR 005,516 PC A03/MF A01 
AD-A213 354/4/GAR 

Adhesion of Vapor Phase Deposited Ultra-Thin Polyimide 


Films on Polycrystalline Silver. 
AD-A213 354/4/GAR 005,517 PC A03/MF A01 


AD-A213 355/1/GAR 


Department of Clinical Investigation, Annual Research 


Progress Report Fiscal Year 1 
AD-A213 355/1/GAR 006,234 PC A17/MF A03 


AD-A213 356/9/GAR 


SYNOP Pilot Experiment: Inverted Echo Sounder Data 
Report for November 1986 to March 1987. 
AD-A213 356/9/GAR 006,624 PC A04/MF A01 


AD-A213 357/7/GAR 


ERIS (Engineering Resource Information System). 
AD-A213 357/7/GAR 006,076 PC A04/MF A01 


OR-8 VOL. 90, No. 3 


AD-A213 358/5/GAR 
Adhesive Bonding of 
AD-A213 358/5/GAR 

AD-A213 359/3/GAR 


Gas Identification System Using Graded Temperature 
Sensor and Neurai Net interpretation. 
AD-A213 359/3/GAR 006,290 PC A03/MF A01 


AD-A213 360/1/GAR 


tic Composites. 
006,140 PC A15/MF A02 


im Evaluation: Volume 1 


Navy Corrections Progra 
AD-A213 360/1/GAR 006,446 PC A05/M "At 
AD-A213 361/9/GAR 

First-Order Bi SAR Imagery of Kelvin Wakes and 


Moving Internal Wave Fields. 
AD-A213 361/9/GAR 006,604 PC A04/MF A01 
AD-A213 362/7/GAR 


Combustion Product Evaluation of Various foe Sizes 

and Propellant Formulations. Task 1 Report: Sampling and 
Procedures Proposed for Use in Gun spollant 

Combustion Product Characterization. 

AD-A213 362/7/GAR 006,636 PC AO5/MF A01 


AD-A213 363/5/GAR 


Economic impact of Automation Technol 
AD-A213 363/5/GAR 006,077 


AD-A213 364/3/GAR 
Sampled-Grating Model of Moire Patterns from Digital Im- 


AD-A2 
A 13 364/3/GAR 006,685 PC A03/MF A01 
AD-A213 365/0/GAR 


New Approach to Control yt Flexible Arms. Part 2. 
Control of the Tip Position in Presence of Joint Friction. 
AD-A213 365/0/GAR 006,105 PC A0S/MF A01 


AD-A213 366/8/GAR 


Definition, Determination and Characterization of Accelera- 
tion Sets for Spatial Manipulators. 
AD-A213 366/8/GAR 006,080 PC A04/MF A01 


AD-A213 367/6/GAR 


Configuration Devel 
AD-A213 367/6/GA\ 


AD-A213 368/4/GAR 


NDI (Nondestructive Inspection) Oriented a gg Control 
for Army Aircraft. Phase 1. Inspection Method: 
AD-A213 368/4/GAR 006,154 "e A12/MF A02 


AD-A213 369/2 
ony ed of the 1988 Workshop on Computational 


Learni 
005,341 Not available NTIS 


C AO3/MF A01 


ment for Romenet. 
005,595 PC A03/MF A01 


AD-A213 36072 
AD-A213 370/0/GAR 


Proceedings of the Scientific Conference on Obscuration 
and Aerosol Research. Held in Aberdeen Proving Ground, 


Maryland on June 21-24, 1988. 
AD-A213 370/0/GAR 006,637 PC A17/MF A03 
AD-A213 371/8/GAR 


Disposal Site ee eet Appendix. Phase 2. 


(North and South -_ nd). 

AD-A213 371/8/GAI 005,999 PC A14/MF A02 
AD-A213 372/6/GAR 

py or Plan Report. Unconfined Open-Water Dispos- 

ad 1 ‘edged Material. Phase 2. (North and South Puget 

AD-A213 372/6/GAR 
AD-A213 373/4/GAR 

r. -ngueamaaaaaa Parametric Instability in Free-Electron 


sers. 
AD-A213 373/4/GAR 006,686 PC A03/MF A01 
AD-A213 374/2/GAR 
Optimal Resource Allocation for a Controller with Two Re- 


source Types. 

AD-A213 374/2/GAR 006,420 PC AO5/MF A01 
AD-A213 375/9/GAR 

Nuclear wr ac Resonance Signatures of Nitrogen-Con- 


taining Compound: 
AD-A213 375/9/GAR 005,476 PC A05/MF A01 
AD-A213 376/7/GAR 


yo rated Optoelectronic Receivers. 
13 376/7/GAR 005, 724 PC A05/MF A01 


nena 377/5/GAR 
= Mini-Study of Display Symbology for FAAD-C2I Dis- 


plays. 
AD-A213 377/5/GAR 005,345 PC A03/MF A01 
AD-A213 378/3/GAR 


Advanced Actuation Systems Development. Volume 2. 
AD-A213 378/3/GAR 005,084 PC A16/MF A02 


a 379/1/GAR 


Autopilot in Methodology for Bank-to-Turn Missiles. 
AD-A213 379/1/GAR 006,451 PC A06/MF A01 


AD-A213 380/9/GAR 
Equivalent Units. 
AD-A213 380/9/GAR 

AD-A213 381/7/GAR 
Enhanced Preliminary Assessment Report: Beverly Army 
Housing Units, Beverly, Massachusetts. 

AD-A213 381/7/GAR 006,364 PC A03/MF A01 

AD-A213 382/5/GAR 
Enhanced Preliminary Assessment Report: Topsfield Army 
Housing Units, T , Massachusetts. 

AD-A213 382/5/GAR 006-365 PC A03/MF A01 


006,000 PC A12/MF A02 


005,402 PC A03/MF A01 


AD-A213 383/3/GAR 
= mes ney> Preliminary Assessment Report: Burlington Army 
jassachusetts. 


Units, Burli , M 
ADA 3 383/3/GAl 006,366 PC A03/MF A01 
AD-A213 384/1/GAR 


Enhanced Preliminary Assessment Report: Swansea Army 
Housing Units, Si jassachusetts. 


wo Bey M "3 
AD-A213 384/1/GAR 006,367 PC A03/MF A01 
AD-A213 385/8/GAR 
Enhanced Preliminary Assessment Report: Randolph Army 
jassachusetts. 


Housing Units, Randolph, M \ 
AD-A213 385/8/GAR 006,368 PC A03/MF A01 


AD-A213 386/6/GAR 
Enhanced Preliminary Assessment Report: Bedford Army 
jassachusetts. 


Housing Units, Bedford, Mi ‘ 
AD-A213 386/6/GAR 006,369 PC A03/MF A01 


AD-A213 387/4/GAR 
Enhanced Preliminary Assessment Report: Nahant Army 
Massachusetts. 


Housing Units, Nahant, 
AD-A213 387/4/GAR 006,370 PC A03/MF A01 
AD-A213 388/2/GAR 
Enhanced Preliminary Assessment Report: Wakefield Army 
lassachusetts 


Housing Units, Wakefield, M 3 
AD-A213 388/2/GAR 006,371 PC A03/MF A01 


AD-A213 389/0/GAR 
agg win genes Assessment Report: Huli Army Hous- 
ll, Massachusetts. 


Units, Hul b 
A A213 389/0/GAR 006,372 PC A03/MF A01 
AD-A213 390/8/GAR 


Metal Transfer in Gas Metal Arc bye J 
AD-A213 390/8/GAR 006,177 PC A06/MF A01 


AD-A213 391/6/GAR 
Adapting Software Development Policies to Modern Tech- 


AD-A213 391/6/GAR 005,656 PC A06/MF A01 
AD-A213 392/4/GAR 


Discovery and Development of Therapeutic Drugs Against 
Lethal Human RNA-Viruses: A Multidisciplinary Assault. 
AD-A213 392/4/GAR 006,281 PC A04/MF A01 


AD-A213 393/2/GAR 
Impact of Cooperative-Team Learning on Performance and 


Retention. 

AD-A213 393/2/GAR 005,329 PC A03/MF A01 
AD-A213 394/0/GAR 

font for Control Volume Analysis of Cryogenic Sys- 


AD-A213 394/0/GAR 006,113 PC A04/MF A01 
AD-A213 395/7/GAR 
Transonic Euler Solutions on Mutually Interfering Finned 


Bodies. 
AD-A213 395/7/GAR 005,049 PC A02/MF A01 
AD-A213 396/5/GAR 


- September 198: 


Quart Report, Jul 
AD-A21 396/5/GA 006.258 PC A01/MF A01 
AD-A213 397/3/GAR 


Puget Sound Dredged 


Disposal Analysis (PSDDA). ous 
Environmental impact Statement Unconfi Open-Wa' 
Disposal for Dredged Material, Phase 2. (North and South 


Puget Sound). 
AD-A213 397/3/GAR 
AD-A213 398/1/GAR 


Waves in Ship Tanks. Part 3. A Resonant Wave Absorber. 
AD-A213 398/1/GAR 006,614 PC A A03/MF A01 


AD-A213 399/9 


Pressure-Induced Effects in Two-Level Atoms: New Ap- 


proach and Simple Physical Interpretation. 
AD-A213 399/9 005-4 477 Not available NTIS 


AD-A214 009/3/GAR 


Methodology for Evaluating wens Gas 


Dispersion Models. 
AD-A214 009/3/GAR 005,050 PC A07/MF A01 
AD-D014 216/6 


Radar Guidance System. 
PATENT-4 698 635 


AD-D014 217/4 
oe gua Sonar Signal Processor and Target Recognition 


ystem 
PATENT-4 847 817 005,699 Not available NTIS 
AD-D014 218/2 


Method and Apparatus to Enhance the Sensitivity of Cylin- 

drical Magnetostrictive Transducer to bor Fields. 

PATENT-4 850 098 005,746 t available NTIS 
AD-D014 219/0 

Means for Protecting Devices Which Are 


Electroexplosive 
pv oe to a Wide Variety of Radio Frequency. 
PATENT-4 848 233 006,645 Not available NTIS 


AD-D014 220/8 


005,985 PC A23/MF A03 


005,086 Not available NTIS 


Pressure Sensitive Release 
PATENT-4 848 262 
AD-D014 221/6 


Pentafluorothio Polynitroaliphatic Explosives. 
PATENT-4 849 540 006,646 Not available NTIS 


AD-D014 222/4 
pos ence Entropy Deconvolver Circuit Based on Neural Net 


ples. 
PATENT-4 849 925 005,717 Not available NTIS 


Device. 
006,107 Not available NTIS 
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AD-D014 223/2 


Elastomeric Impulse Energy S! ransfer System. 
PATENT-4 848 210 “Ones? 657 Not available NTIS 
AD-D014 224/0 
Preparation of Silver Oxide Electrodes 


High Thermal Stability. 
PAT APPOT-Or4 254/GAR 


AD-D014 225/7 


005,774 
PC NO3/MF A01 


bigh Power Transducers. 
PAT-APPL-7-374 119/GAR 005,743 
PC NO3/MF A01 
AD-D014 226/5 


Method of — Aluminum. 
PAT-APPL-7-401 197/GAR 006, 183 
PC NO3/MF A01 
AD-D014 227/3 

aad Composite Cathodes for Alkaline Secondary Batter- 

PAT-APPL-7-389 218/GAR 005,772 
PC NO3/MF A01 
AD-D014 228/1 


Method for Stabilization of Pan-Based Carbon Fibers. 
PAT-APPL-7-373 980/GAR 006,115 
PC NO3/MF A01 


AD-D014 229/9 
Method of Making Self-Al 
PAT-APPL-7-371 778/GA 


GaAs/AlGaAs FET'’s. 
005,765 
PC NO3/MF A01 
AD-D014 230/7 
Fabrication of NbN Based Electronic Devices with Silicon 
PAT-APPL-7-374 035/GAR 005,742 
PC NO3/MF A01 
AD-D014 231/5 
pa -Nickel Composite Cathodes for Alkaline Secondary 
PAT-APPL-7-395 547/GAR 
PC Nos/MF KOT 
AD-D014 232/3 


Multiband Photoconductive Detector Based on Layered 

Semiconductor Quantum Wells. 

PAT-APPL-7-372 961/GAR 005,727 
PC NO3/MF A01 


AD-D014 233/1 


Helmet-Mounted Head Restraint. 
PAT-APPL-7-266 955/GAR 005,353 
PC NO3/MF A01 
AD-D014 234/9 


one and Composition Containing Lipid Microstructure 
) Bepenser. 
PAT-APPL-7-343 762/GAR 006, 130 


PC NO3/MF A01 
AD-D014 aa 


Frequency Agile Synthetic Aperture R 
PATENT-4 851 848 006453" h Not available NTIS 
AD-D014 236/4 


Method for Fabricating Thin Film Metallic Meshes for Use 
as Fabry-Perot Interferometer Elements, Filters and Other 


Devices. 
PATENT-4 818 661 005,728 Not available NTIS 
AD-D014 237/2 


He mag Near-Infrared Ranging System. 
PATENT-4 851 661 008,096 Not available NTIS 


AD-D014 238/0 
Narrow Band and Wide Angie Hemispherical Interference 


one Filter. 
PATENT-4 851 664 006,690 Not available NTIS 
AD-D014 239/8 

Nickel Oxide, Ceramic Insulated, High Temperature Coat- 


ing. 
PATENT-4 639 399 006,132 Not available NTIS 
AD-D014 240/6 
Hy Resolution, Wide Band Chirp-Z Signal Analyzer. 
PAT-APPL-7-411 752/GAR 005,716 
PC NO3/MF A01 
AD-D014 241/4 
Method of Prepari Bre Quartz Surface for Sweeping. 
PAT-APPL-7-405 005,744 
PC NO3/MF A01 
AD-D014 242/2 


Method of Making a Resonator from a Boule of Lithium Te- 
traborate and Resonator So Made. 
PAT-APPL-7-406 933/GAR 

PC No3/MF re 


ee a 


PATENTS -4 $e ao 


AD-D014 244/8 
Method of Sensitizing Pb-Salt Epitaxial Films for Schottky 


PATENT-4 853 339 005,730 Not available NTIS 
AD-D014 245/5 


Carbon Fiber Reinforced Metal Matrix Composites. 
PATENT-4 853 294 006,150 Not available NTIS 


005, 734 734" Not available NTIS 


AD-D014 246/3 
Robotic Vision System. 
PATENT-4 853 771 
ADL-REF-56537-02 
Assessment of Large Tonnage, Gas-Fired Cooling Technol- 
— for the Commercial Sector. Topical Report January 


July 1988. 

PB90-120379/GAR 005,367 PC A08/MF A01 
AEDC-TR-89-10 

Development of a Three-Axis Trim Program. 

AD-A212 883/3/GAR 005,044 PC A05/MF A01 
AFAL-TR-89-005 

Fusion Propulsion Study. 

AD-A212 935/1/GAR 
AFATL-TP-89-16 

Aerodynamics of Missiles with Offset Fin 

AD-A213 113/4/GAR 005,045 PC 
AFATL-TP-89-18 


Transonic Euler Solutions on Mutually Interfering Finned 
Bodies. 


AD-A213 395/7/GAR 005,049 PC A02/MF A01 
AFATL-TR-89-49 

Autopilot ign Methodology for Bank-to-Turn Missiles. 

AD-A213 379/1/GAR 006,451 PC A06/MF A01 
AFESC/ESL-TR-86-39 

Navy Fleet Evaluation of the Aircraft Skin Penetrator. 

AD-A213 276/9/GAR 005,081 PC A06/MF A01 
AFESC/ESL-TR-88-37 


powrrry for Evaluati or My re yey 
AD-A214 /3/GAR ™ A07/MF ‘A01 


AFGL-ERP-1024 
Evaluation of the Smith-Feddes 
AD-A213 237/1/GAR 
AFGL-IP-334 


Design, Fabrication and Testing of a Prototype Spacecraft 


Helium Dewar. 
AD-A213 267/8/GAR 006,915 PC A03/MF A01 
AFGL-TR-87-0272 


Design, Fabrication and Testing of a Prototype Spacecraft 


Helium Dewar. 

AD-A213 267/8/GAR 006,915 PC A03/MF A01 
AFGL-TR-89-0079 

Evaluation of the Smith-Feddes Model. 

AD-A213 237/1/GAR 005,259 PC A03/MF A01 
AFGL-TR-89-0085 

Effects of a een Litho: 

mates of Underground Nuclear 

AD-A213 305/6/GAR 


AFIT-DS/ENP/89-2 
Rete Study of the Townes-Merritt Effect in Level 


oe Experiments. 
Aaa 165/4/GAR 005,464 PC A06/MF A01 
AFIT/GSO/ENP/86D-3 
Preliminary om on the Use of the Ultraviolet Exhaust 
Plumes of the ICBMS for Launch Detection. 
AD-A213 224/9/GAR 005,702 PC A06/MF A01 
AFIT-TR-EN-88-1 
Initial Value Problem for Fractional Order a, Equa- 
tions with Constant Coefficients. 2nd Editio 
AD-A213 295/9/GAR 005,389 PC A04/MF A01 


AFIT/TR/EN-88-OV2 
Mathematical Modeling of Combat Engagements by Hetero- 


neous Forces. 
D-A213 274/4/GAR 006,417 PC A03/MF A01 
AFOEHL-89-053EQ00076GIB 


Mercury and Silver in Clinic Wastewater Goodfellow AFB, 


Texan 
AD-A212 955/9/GAR 006,024 PC A03/MF A01 
AFOSR-TR-89-0924 


Photoabsorption of Molecules at Corrugated Thin Metal 


Films. 
AD-A213 017/7/GAR 005,440 PC A02/MF A01 
AFOSR-TR-89-1074 


ay of Pyrrole in Room-Temperature Chioroaluminate 


AD-AD12 959/1/GAR 005,446 PC A02/MF A01 
AFOSR-TR-89-1135 


pe any ip ce Bands in Complex Visual Stimuli: Ameri- 


can in Language. 
ADA 3 220/7/GAR 005,292 PC A03/MF A01 
AFOSR-TR-89-1154 


Chemistry of Polynuclear Metal Com; with Bridging 
Carbene or a. Part 87. Bocosahedal Carba- 


borane (alkylidyne) Tungst 
ADALIS DS/S/CAR W054; 471 PC A03/MF A01 


AFOSR-TR-89-1177 
Exact Non-Reflecting Boundary 
AD-A213 226/4/GA\ 
AFOSR-TR-89-1212 
bse of Damage in Brittle and Cementitious Materials. 


AD AS12 940/1/GAR 006,117 PC A07/MF A01 
AFOSR-TR-89-1231 


Crustal Structure Studies Utilizing Earthquake Sequences. 
AD-A212 916/1/GAR 006,456 PC A06/MF A01 


AFOSR-TR-89-1232 


Experimental and Theoretical Study of CO(2) Staggered 
Hollow-Bore Array Lasers. 


005,697 Not available NTIS 


005,583 PC A11/MF A02 


tions. 
02/MF A01 


Model. 
005,259 PC A03/MF A01 


Slab on Yield Esti- 
ests. 
005,704 PC A04/MF A01 


Conditions. 
006,705 PC A03/MF A01 


AGARD-CAL-89/2 


AD-A212 921/1/GAR 
AFOSR-TR-89-1233 
Performance fey eam Moo oa Alteration of Molecular 


Mechanisms 

AD-A212 933/6/GAR 806,305 PC AO3/MF A01 
AFOSR-TR-89-1234 

Tine Bechiten of te Geeten Seam Gaagy Chetieton 


Function. 
AD-A212 967/4/GAR 006,697 PC A04/MF A01 
AFOSR-TR-89-1235 


NTRFACE for MAGIC. 
AD-A212 858/5/GAR 


AFOSR-TR-89-1236 


Femtosecond Real-Time Alignment in Chemical Reactions. 
AD-A213 039/1/GAR 005,456 PC A02/MF A01 


AFOSR-TR-89-1237 
True ——— Plasma-Sheath Matching with an Asymp- 
Presheath. 


totically Correct Collisional 
AD-A212 857/7/GAR 006,695 PC A07/MF A01 
AFOSR-TR-89-1238 


AFOSR (Air Force Office of Scientific Research) Technical 
Summaries. 


Report ’ 
AD-A213 148/0/GAR 005,038 PC A18/MF A03 
AFOSR-TR-89-1239 


Center for Advanced Electrical and Structural Polymers. 
AD-A212 853/6/GAR 005,513 PC A03/MF A01 


AFOSR-TR-89-1240 
Transport Se oe amen and Interfacial Kinetics in Multiphase 


Combustion S' a 

AD-A212 932/8/GAR 005,564 PC A03/MF A01 
AFOSR-TR-89-1241 

Synthesis and Study of Materials for Superconducting Elec- 

tronics. 


AD-A212 966/6/GAR 006,710 PC A02/MF A01 
AFOSR-TR-89-1242 
Interaction and Variation of Waves and Turbulence from 


MST Radar Data. 
AD-A212 849/4/GAR 005,192 PC A06/MF A01 
AFOSR-TR-89-1244 
Adaptation and Resistance of Ecosystems to Stress. 
AD-A212 999/7/GAR 006,025 PC A03/MF A01 
AFOSR-TR-89-1246 


Spee Characteristics of Visual Localization. Phase 


AD-A212 934/4/GAR 006,284 PC A08/MF A01 
a tte 


tion of Fuel Additive Effects on 
ADAZ 2 925/2/GAR 005,563 PC 


AFOSR-TR-89-1248 
Sol-Gel ena Science Using a Sol-Gel Optics Re- 


search Facility ( 
AD-A213 056/5/GAR 006,082 PC A06/MF A01 
AFOSR-TR-89-1249 


gam of Radical Pairs and Biradicals Adsorbed on Zeo- 


ADA213 064/9/GAR 005,458 PC A01/MF A01 
AFOSR-TR-89-1250 

Quenching of Helium (2 3S): Potential Energy Curves a 

and Nonadiabatic, Relativistic, and Radiative 

tween, the a 3 Sigma (U)(+ ), A 1 Sigma(U)(+ ), b 3 Pu) 

Bip Pi(g), C 1 Sigma(g)(+ ), and C 1 Sigma(G)(+ ) States 

AD-A213 033/4/GAR 005,455 PC A03/MF A01 
AFOSR-TR-89-1251 

Dynamics of an M-Level Atom interacting with Cavity 

jae Le, oe of the Level Number on Quantum Collapse 

AD-A213 079/7/GAR 006,758 PC A02/MF A01 
AFOSR-TR-89-1254 

Iterative Methods for Linear Complementary and Related 

Problems. 


AD-A212 848/6/GAR 006,202 PC A03/MF A01 
AFOSR-TR-89-1255 

Algorithm Development for SDi Weapons System Alioca- 

tion. 


AD-A212 973/2/GAR 006,335 PC A04/MF A01 
AFOSR-TR-89-1256 
Block-Structured Solution of Three-Dimensional Transonic 
Flows Using Parallel Processing. 
005,043 PC A93/MF A01 


006,682 PC A04/MF A01 


006,696 PC A03/MF A01 


Flames. 
7/MF AO1 


AD-A212 851/0/GAR 
AFWAL-TR-88-2149 
Probabilistic Finite Element Analysis of Dynamic Structural 


Response. 

AD-A213 249/6/GAR 005,571 PC A10/MF A02 
AFWAL-TR-88-3056 

Finite Element Models for the Supportability of the USAF 


Aircraft Structures. 
AD-A212 929/4/GAR 005,079 PC A04/MF A01 


AFWAL-TR-89-3016 


Counter-Balanced Suspension Systems: Rigid and Flexible 
(Extensions of the Atwood’s Machine). 
AD-A213 164/7/GAR 006,102 PC A03/MF A01 


AGARD-CAL-89/2 


Calendar of Selected Aeronautical and Space Meetings, 
July 1989 (Calendrier des Manifestations Aeronautiques et 
Spatiales ( ), Juillet 1989). 


February 01, 1990 OR-9 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A213 216/5/GAR 
AGARD-CP-425 
Interface in Tactical Aircraft Design and 
~ sheng F.R. i on September nt 
Radia BearGAR 005,080 PC A11/MF A02 
AGARD-CP-458 
Human Behaviour in Stress Situations in Aerospace 
Operations ings. Held in The Hague, 
The Netherlands on October 24-28, 1988. 
AD-A212 884/1/GAR 005,324 PC A09/MF A02 
AGARD-R-761 
eee Course on Aerothermodynamics of Hypersonic Ve- 


Neo 29906/2/GAR 006,669 PC A15/MF A01 
AGRICULTURE/HB-643-R 
Near Infrared My ey Spectroscopy (NIRS): Analysis of 


Fi Quality. 

PB! 7O7e/GAR 005,091 PC A06/MF A01 
AID-PN-ABC-016 

Government Policy and the Effectiveness of User Charges 


in Jamaican 
PB90-105743/GAR 005,411 PC A03/MF A01 
AID-PN-ABC-040 


tional Guidelines for Rapid Appraisal. 
90-105347/GAR 005,410 PC A0S/MF A01 


AK-ADMIN-17 
Alaska Eg Grant College Program Publications Catalog 


1989-1990 
PB90-117243/GAR 006,589 PC A03 
AL-TR-89-011-VOL-1 


Gas Flows in Rocket Motors. Volume 1. 
AD-A213 348/6/GAR 005,584 PC A0S/MF A01 


AL-TR-89-011-VOL-2 
Gas Flows in Rocket Motors. Volume 2. Appendix C. Time 


Iterative Solution of Viscous 
AD-A213 349/4/GAR 005,585 PC A11/MF A02 


AL-TR-89-011-VOL-3 
Gas Flows in Rocket Motors. Volume 3. Appendix D. Com- 


puter Code 
AD-A213 350/2/ 005,586 PC A09/MF A01 
AMC-P-700-3-5 


005,077 PC A08/MF A01 


—— Complete Round Charts: Grenades, Mines, Pyro- 
technics, Rockets, Rocket Motors, Demolition Material. 
AD-A213 109/2/GAR 006,632 PC A04/MF A01 


AML-TR-87-4 
i ee: ee Ce 


yrciry 080/5/GAR 006,136 PC A03/MF A01 
AMXTH-TE-CR-87138 

Development of an Analytical Method for the Determination 

of Explosive Residues in Soil. Part 2. Additional Develop- 

ment and + ery Testing. 

AD-A213 045/8/GAR 006,043 PC A04/MF A01 
ANAMET-1188.1A 

Counter-Balanced Suspension s: Rigid and Flexible 

(Extensions of the Atwood’s Machine). 

AD-A213 164/7/GAR 006,102 PC A03/MF A01 
ANL/CNSV-65 

Carbon Dioxide from Flue Gases for Enhanced Oil Recov- 


528901401 7/GAR 005,838 PC A05/MF A01 
ANL/FE-89/2 

Fouling of turbine 

DE8901 5213/GAR 


AR-004-572-PT-1 
= _pmmeed Vortex Breakdown. Part 1: Confined Swirling 


N89-29319/5/GAR 005,058 PC A04/MF A01 
AR-004-573-PT-2 


Axisymmetric Vortex Breakdown. Part 2: Physical Mecha- 


nisms. 
N89-29320/3/GAR 005,059 PC A03/MF A01 
AR-005-592 


Element Formulation for Caiculati 
N89-29813/7/GAR 006,756 


AR-005-686 


"005,573 PC A0S/MF A01 


Bulk Stress. 
A03/MF A01 


Radar Absorbing Mat i and Materials. 
N89-29552/1/GAR 005,711 PC A03/MF A01 
AR-005-695 


Focusing of Acoustic Waves in a Non-Uniform ane. 
N89-30021/4/GAR 006,660 PC A04/MF A01 
AR-005-713 
Basis for Modelling Ceramic Composite Armour Defeat. 
N89-29545/5/GAR 006,648 PC A03/MF A01 
ARAED-TR-89008 
Reaction Kinetics of HAN and Water Mixtures Using a Per- 


sonal Computer. 

AD-A212 974/0/GAR 005,447 PC A03/MF A01 
ARB-R-89/393 

Quantitative Estimate of the Air Quality impacts of Metha- 


nol Fuel Use. 
PB90-115890/GAR 005,847 PC A11/MF A02 
ARB-R-89/412 


Growth and Yield Effects of Ambient Air Pollution on Vaien- 
cia Orange Trees. 


OR-10 VOL. 90, No. 3 


PB90-115148/GAR 
ARB-R-89/417 


Transport of Atmospheric Aerosols above the Sierra 
Nevada 


PB90-120288/GAR 005,859 PC A14/MF A02 
ARE-TM(UHU)89306-PT-3 

Waves in Ship Tanks. Part 3. A Resonant Wave Absorber. 

AD-A213 398/1/GAR 006,614 PC A A03/MF A01 
ARI-A-89-01 


005,846 PC A06/MF A01 


Models of Incremental Concept Forma’ 
AD-A213 021/9 005.339 N Not available NTIS 


ARI-RN-89-40 
Effects of Different Control Mechanisms upon Use of a 


T Device. 
AD-A212 979/9/GAR 005,322 PC A03/MF A01 
ARI-RN-89-42 
om Interpretation and Terrain Analysis Course 
eve 302/3/GAR 006,362 PC A03/MF A01 
ARI-RP-89-21 
Manual Annex. Questionnaires: 


Literature Survey and ; 
AD-A213 255/3/GAR 005,328 PC A12/MF A02 
ARI-RR-89-21 


Education and Training Practices: 2010 and 
AD-A213 173/8/GAR 006,439 PC 


Be ot 


ond. 
18/MF A03 


the Operational Level of War. 


ABAD 3 sa/ere el 006,416 PC A03/MF A01 


ARI-RR-1533 


Al Tools for Fi Language Trai 
AD-A212 980/770 AR 005, 269 PC A03/MF A01 
ARI-RR-1539 


Preliminary Assessment of Selected Predictors of Special 
Forces Qualification Course Success. 
AD-A213 201/7/GAR 006,415 PC A03/MF A01 
ARI-TR-851 
: Comprehensive Review and Evaluation 


of Spear orto cue 805.028 PC A13/MF A02 


ARI-TR-858 
Human Factors Research in Aircrew Performance and 


pew 3 
AD-A213 285/0/GAR 005,323 PC A07/MF A01 
ARL-AERO-R-173-PT-1 

Axisymmetric Vortex Breakdown. Part 1: Confined Swirling 


Flow. 
N89-29319/5/GAR 005,058 PC A04/MF A01 
ARL-AERO-R-174-PT-2 


a Vortex Breakdown. Part 2: Physical Mecha- 


N89-29320/3/ GAR 005,059 PC A03/MF A01 
ARL-STRUC-R-438 

a Formulation for gy hye Stress. 

N89-29813/7/GAR 006,756 A03/MF A01 
ARO-22735.11-MA 

ADA 229/8/GAR 
ARO-23494.7-EL 


aaa po Evaluation of fy yas and Oscillations in 
Undoped GaAs to Probe Level Parameters 
AD-A213 233/0/GAR 006,716 PC A01/MF A01 


ARO-23570.22-PH 


Direct Evidence from Gas-Phase Atomic Spectra for an Un- 
screened Intra-Atomic in of Outer-Core Multiplet Split- 


tings in Solid rgd inds. 
AD-A213 019/3/GAR 005,454 PC A01/MF A01 
ARO-23669.15-MA 


eee Assignment in Multivariable State-Feedback 


AD- 213 232/2/GAR 005,680 PC A02/MF A01 
ARO-24166.11-MA 


Dynamic Local Field, Sum Rules, and Dynamic Structure 
Factor of a Classified Plasma with a Logarithmic Potential 


in Two Dimensions at = 2. 

AD-A213 204/1/GAR 006,699 PC A03/MF A01 
ARO-24620.12-EG-U1R 

Blockbot: A Robot to Automate Construction of Cement 


Block Walls. 

AD-A213 223/1/GAR 005,373 PC A03/MF A01 
ARO-25645.1-GS-CF 

International Conference on Case Histories in Geotechnical 
oon (2nd) Held in Rolla, Missouri on 1-5 June 1988. 


me 1. 
AD-A213 198/5/GAR 006,458 PC A99/MF E06 
ARO-25645.2-GS-CF 
International Conference on Case Histories in Geotechnical 
ae F (2nd). Held in Rolla, Missouri on June 1-5, 


. Volume 2. 
AD-A213 199/3/GAR 005,532 PC A99/MF E06 
ARO-25648.14-MA 
Remarks on Inertial Radii, Persistent Normal Stresses, Sec- 


Motions, and Non-Elastic Extensional Viscosities. 
13 023/5/GAR 006,664 PC A02/MF A01 


men 13.7-MA 


Stieltjes Integral Representation and Effective Diffusivity 
Bounds for Turbulent Transport. 


006,207 PC A03/MF A01 


AD-A213 020/1/GAR 
ASI690-313-88 
Basic Map Interpretation and Terrain Analysis Course 


(MITAC) Videodiscs. 
AD-A213 302/3/GAR 006,362 PC A03/MF A01 
ASI-690-319-88 


Human Factors Research in Aircrew Performance and 


Training. 

AD-A213 285/0/GAR 005,323 PC A07/MF A01 
ASM/ARCHAEOLOGICAL SER-178 

Hohokam Archaeo! along Phase B of the Tucson Aque- 

duct Central Arizona Project. Volume 1. Syntheses and In- 


terpretations. Part 1. 
PB90-115791/GAR 005,309 PC A12/MF A02 
ASM/ARCHAEOLOGICAL SER-178-VOL-1-PT-2 
Hohokam Archaeo! along Phase B of the Tucson Aque- 
duct Central Arizona Project. Volume 1. Syntheses and In- 


terpretations. Part 2. 
PB90-115809/GAR 005,310 PC A12/MF A02 
ASM/ARCHAEOLOGICAL SER-178-VOL-3 


Hohokam Archaeology along Phase B of the Tucson Aque- 
duct Central Arizona Project. Volume 3. Excavations at 
Water World (AZ AA:16:94). A Rillito Phase Ballcourt Vil- 


in the Avra Valley. 
005,311 PC A15/MF A02 


006,663 PC A01/MF A01 


la 
PB90-115817/GAR 
ASPE/ISP-85-20 


Subgroup Impacts and Performance Indicators for Selected 


Welfare Employment Programs. 
PB90-120254/GAR 005,333 PC A09/MF A01 


ASPE/ISP-85-20.1 


‘oup Impacts and Performance Indicators for Selected 
Welfare Empl nt Programs: Executive Summary. 
PB90-120247/GAR 005,332 PC A03/MF A01 

AU-ARI-83-4 
Impact of New Technology Weapons on SAC (Strategic Air 
Command) Conventional Air Operations. 
AD-A213 187/8/GAR 006,431 PC A08/MF A01 
AU-ARI-87-7 


Picking Up the Shield: Incorporating Defense into Strategic 


Nuclear Doctrine. 
AD-A213 296/7/GAR 006,432 PC A07/MF A01 


AVSCOM-TR-89-B-003 
Energy-Absorption Capability of Composite Tubes and 


Beams. 

N89-29491/2/GAR 005,391 PC A11/MF A01 
BAW-2016 

jaan 9 pay System Test (MIST): Final Report. Test 


ip Operation. 

NUREG/OR S305-V8/GAR 006,551 
PC A21/MF E09 
BAW-2061 

Multiloop Integral System Test (MIST): Final Report. Test 

Group 31, SBLOCA (Small-Break Loss-of-Coolant Accident) 

with Boundary Conditions. 

NUREG/CR-5395-V3/GAR 006,546 

PC A23/MF E09 

BAW-2062 

Multiloop Integrai System Test (MIST): Final Report. Test 

Group 32, SBLOCA (Smail-Break Loss-of-Coolant Accident) 

with Altered Leak and HPI (High Pressure Injection) Con- 

figurations. 

NUREG/CR-5395-V4/GAR 006,547 
PC A12/MF A02 
BAW-2064 

Multil Integral System Test (MIST): Final Report. Test 

aun, HPPPORV Cooling, 

NUREG/CR-5395-V5/GAR 006,548 
PC A11/MF A02 


BAW-2065 


Multiloop Integral System Test (MIST): Final Report. Test 
Group 34, Steam Generator Tube Rupture. 
NUREG/CR-5395-V6/GAR 006,549 
PC A15/MF E06 
BAW-2066 

Multiloop Integral System Test (MIST): Final Report. Test 

Group 35, Noncondensibles and Venting. 

NUREG/CR-5395-V7/GAR 006,550 
PC A16/MF A02 
BCA-1 

Sutton (13MA266) Site and the Townsites of Percy 

(13MA347) and Dunreath (13MA449): Data Recovery at 


Three Historic Sites, Lake Red Rock, lowa. 
AD-A213 351/0/GAR 005,296 PC A99/MF A04 


BCRS-88-12 
Water Depth Mapping by Means of Landsat TM (Thematic 


Mapper). 
N89-29826/9/GAR 006,485 PC A04/MF A01 
BCRS-88-16A 


Erosion po | Using Remote Sensi 
N89-29827/7/GA\ 006,486 


BCRS-88-20 


Applicability of Remote Sensing for Disaster Mitigation. 
Remote Sensing and ee Techniques for Dis- 
aster Mitigation and Risk ing. 

N89-29828/5/GAR 006,487 PC A07/MF A01 


486° PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


BCRS-88-21 
Remote Sensing of Environmental Pollution by Laser-in- 
Fluorescence 


duced in Trees (LIFT). 

N89-29829/3/GAR 006,488 PC A03/MF A01 
BCRS-89-02 

Demonstration 

—— and 


Environment. 
N89-29830/1/GAR 
BCRS-89-08 


Comparison of Calibrated (X-Band) SLAR (Side-Looking 
Aereal Radar) Data Measured in Three Different Test Sites 
the Netherland 


in s. 

N89-29831/9/GAR 006,490 PC A03/MF A01 
BEA-MP-5 

Government Transactions. Methodology Papers: U.S. Na- 

tional Income and Product Accounts. 

PB90-118480/GAR 005,403 PC A06/MF A01 
BEA-OD-89-01 

Government Transactions. Methodology Papers: U.S. Na- 

tional Income and Product Accounts. 

PB90-118480/GAR 005,403 PC A06/MF A01 


BIOLOGICAL-82(11.106) 


Species Profiles: Life Histories and Envirormental Require- 
ments of Coastal Fishes and Invertebrates (North Atlantic): 


Rainbow Smelt. 
PB90-122722/GAR 006,599 PC A03/MF A01 
BIOLOGICAL-82(11.108) 


Species Profiles: Life Histories and Environmental Require- 
ments of Coastal Fishes and Invertebrates (Mid-Atlantic): 


Atlantic Menhaden. 
006,601 PC A03/MF A01 


Relating to Remote Sensing Tech- 
for Monitoring the Quality of the Natu- 


006,489 PC A04/MF A01 


PB90-122748/GAR 
BIOLOGICAL-82(11.109) 


Species Profiles: Life Histories and Environmental Require- 
ments of Coastal Fishes and Invertebrates (Mid-Atlantic): 


Weakfish. 

PB90-122714/GAR 006,040 PC A03/MF A01 
BIOLOGICAL-82(11.110) 

Species Profiles: Life Histories and Environmental Require- 

ments of Coastal Fishes and Invertebrates (South Florida). 

Black, Red, and Nassau Groupers. 

PB90-122730/GAR 006,600 PC A03/MF A01 
BIOLOGICAL-82(11.111) 

Species Profiles: Life Histories and Environmental Require- 

ments of Coastal Fishes and Invertebrates (South Atlantic): 

Alewife and Bilueback Herring 

PB90-120726/GAR PC A03/MF A01 


BNL-NUREG-52197 


Sum of Advanced LMR (Liquid Metal Reactor) Evalua- 

tions: PRISM (Power Reactor inherently Safe Module) and 

SAFR (Sodium Advanced Fast Reactor). 

NUREG/CR-5364/GAR 006,545 PC A07/MF A01 
BNL-42493 


Quantization of anomalous gauge theories on a lattice. 
DE89010247/GAR 006,761 PC A02/MF A01 


BNL-42823 
Hazard rate for a two-channel protective system subject to 


a high demand rate. 
DE89016123/GAR PC A02/MF A01 


BNL-42855 


Standard model and beyond. 
DE89015112/GAR 


BNL-42957 


Neutrino physics: Summary talk. 
DE89016409/GAR 


BNL-42968 
Lattice fields and strong interactions. 
DE89015099/GAR 006,766 
BNL-52205 
— 2 safety analysis report: National Synchrotron Light 


ce. 
DE89015179/GAR 006,768 PC A06/MF A01 
BRL-MR-3782 
Design and Finite-Element Analysis of a Sabot for a 60mm 


Flared Ramjet. 

AD-A213 271/0/GAR 006,652 PC A03/MF A01 
BRL-MR-3784 

Program Transformation with Abstract Relation Al 

AD-A213 270/2/GAR 005,654 PC AO 
BRL-MR-3785 


Mobile Combustion Diagnostic Fixture and Its Application to 
the Study of Propellant Combustion: Part 1. Investigation of 
the Low Pressure Combustion of LOVA XM39 Propellant. 

AD-A213 272/8/GAR 006,633 PC A03/MF A01 


BRL-SP-80 
Data Analysis Techniques for Effectiveness Evaluation of 


Chemical Munitions. 
AD-A213 329/6/GAR 006,341 PC A03/MF A01 
BRL-TR-3023 
Mechanical Response of M30, JA2 and XM39 Gun Propel- 
lants to High-Rate Deformation. 
AD-A213 328/8/GAR 006,635 PC A04/MF A01 


BRL-TR-3024 
Heats of Explosion at Low Pressure. 
AD-A213 317/1/GAR 006,634 
BRL-TR-3029 
Workshop Lens ony A of ‘Model Predictions of the Piston- 
Driven-Compaction 


006,593 


006,539 
006,767 PC A03/MF A01 
006,789 PC A03/MF A01 


PC A03/MF A01 


bras. 
/MF A01 


PC A03/MF A01 


periment’. 


AD-A213 330/4/GAR 
BRL-TR-3034 


Chain Sampii 
AD-A213 331/ 


BRL-TR-3047 


Effect of Sabot Front Borerider Stiffness on the Launch Dy- 
namics of Fin-Stabilized Kinetic Energy Ammu' 
AD-A213 327/0/GAR 006,654 


CAA-RP-89-6 
Modeling the Acquisition and Engagement of Relocatable 


Nuclear Tai 
006,430 PC A03/MF A01 


005,567 PC A03/MF A01 


as Used in Armor Acceptance Tes! 
/GAR 006,647 PC A03/MF A01 


nition. 
PC A03/MF A01 


gets. 
AD-A212 881/7/GAR 
CALSPAN-7292-1-VOL-1 


Chamber Investigations of the Fate of Diesel Emissions in 

the Atmosphere. Volume 1. Task 3, Final Ri ’ 

PB90-114422/GAR 005,844 A15/MF A02 
CALSPAN-7292-1-VOL-2 


Chamber Investigations of the Fate of Diesel Emissions in 

the Atmosphere. Volume 2. AMES Assay and GCMS Final 

Data Reports and Gas Phase Projections. 

PB90-114430/GAR 5,845 PC A11/MF A01 
CCEER-88-2 


— System for Seismic Design of Regular Highway 


PB -121369/GAR 005,558 PC A08/MF A01 
CDOH-DTD-R-89-3 


Frost Heave Control with Buried Insulation. 
PB90-117052/GAR 005,555 PC A04/MF A01 


CERB-89-08 


Informatisation des Tests de Terrain Bases sur la Vitesse 

de Course: Description d'un Ensemble Calculateur-Logiciel 

(Computerization of Track Tests Based on Speed: Techni- 

cal Details of the Computer-Software Combination). 

PB90-122367/GAR 006,068 PC E04/MF E04 
CERB-89-09 


Informatisation des Tests de Terrain Bases sur la Vitesse 
de Course: Fiche Technique de |'Ensemble Caiculateur-Lo- 
iciel (Computerization of Track Tests Based on Speed: 
Bescription of a Computer-Software Combination). 
PB90-122375/GAR 006,069 PC E04/MF E04 
CERC-TR-89-8 


Infragravity Energy and Its Implications in Nearshore Sedi- 
ment Transport and Sandbar Owaniee. Revision. 
AD-A213 313/0/GAR 006,603 PC A03/MF A01 
CERL-ADP-N-89/12-VOL-1 
ARMSED (Army Multiple Watershed Storm Water and Sedi- 
ment Runoff), a Runoff and Sediment Yield Model for Army 
Training Land Watershed Management. Volume 1. Parame- 
ter Estimation Guide. 
AD-A212 969/0/GAR 
CERL-ADP-N-89/ 12-VOL-2 


ARMSED (Army Multiple Watershed Storm Water and Sedi- 
ment Runoff), a Runoff and Sediment Yield Model for Army 
Training Land Watershed Management. Volume 2. Program 
Documentation. 
AD-A212 926/0/GAR 
CERL-SR-M-89/16 


Inspection of Coating Systems on Civil Works Structures: 

Lessons Learned. 

AD-A213 315/5/GAR 
CERL-TM-M-89/11 


Electromagnetic Wave Propagation through Circular Wave- 
juides ars aa Inhor neous Lossy Media. 
D-A213 062/3/ 5,732 PC A08/MF A01 

CERL-TR-REMRA-CS-24 


Repair, Evaluation, Maintenance, and Rehabilitation Re- 

search Program. Reliability of Steel Civil Works Structures. 

AD-A212 922/9/GAR 005,525 PC A04/MF A01 
CERL-TR-REMR-EM-4 


Repair, Evaluation, Maintenance, and Rehabilitation Re- 
search Program. Hydroelectric Generator and Generator- 
Motor Insulation Tests. 
AD-A212 924/5/GAR 
CERL-TR-REMR-EM-5 


Repair, Evaluation, Maintenance, and Rehabilitation Re- 

search Program. Lubricants for Hydraulic Structures. 

AD-A212 923/7/GAR 5,526 PC A06/MF A01 

Lubricants for Hydraulic Structures. 

AD-A213 260/3/GAR 005,534 PC A06/MF A01 
CERT-0A-29/5025-AYD 

Experimental Investigation of a Three Dimensional Wake in 

the Vicinity of a Wing-Body Junction. 

N89-29325/2/GAR 005,064 PC A06/MF A01 
CETHA-BC-CR-89256 


Enhanced Preliminary Assessment Report: Burlington Army 

Housing Units, Burlington, Massachusetts. 

AD-A213 383/3/GA 006,366 PC A03/MF A01 
CETHA-BC-CR-89257 

Enhanced Preliminary Assessment Report: Swansea Army 

Housing Units, Swansea, Massachusetts. 

AD-A213 384/1/GAR 006,367 PC A03/MF A01 
CETHA-BC-CR-89258 

Enhanced Preliminary Assessment Report: Randolph Army 

Housing Units, Randolph, Massachusetts. 

AD-A213 385/8/GAR 006,368 PC A03/MF A01 
CE?FHA-BC-CR-89259 

Enhanced Preliminary Assessment Report: Beverly Army 

Housing Units, Beverly, Massachusetts. 


006,347 PC A04/MF A01 


006,345 PC A05/MF A01 


005,543 PC A03/MF A01 


005,777 PC A04/MF A01 


CMU-RI-TR-89-20 


AD-A213 381/7/GAR 
CETHA-BC-CR-89260 
Enhanced 


AD-A213 ry rem 
CETHA-BC-CR-89261 
Enhanced Preliminary Assessment Report: Hull Army Hous- 


Units, Hull, Massachusetts. 
AD-A213 389/0/GAR 006,372 PC A03/MF A01 
CETHA-BC-CR-89262 


Enhanced a a Report: Wakefield Army 


Housing Units, Wak . 
AD-A213 388/2/GAR 006,371 PC AQ3/MF A01 
CETHA-BC-CR-89263 


Enhanced Bag nme | Assessment Report: Nahant Army 
jassachusetts. 


Housing U Nahant, M: " 
AD-A213 387 /4/GAR 006,370 PC A03/MF A01 
CETHA-BC-CR-89264 


Enhanced Preliminary Assessment Report: Bedford Army 
U Massachusetts. 


AD-A213 386/6/GAR 006,369 PC A03/MF A01 
CETHA-TE-CR-89079 


it of an Analytical Method for the Determination 
of Explosive Residues in Soil. Part 3. Collaborative Test Re- 
sults and Final Performance Evaluation. 
AD-A213 000/3/GAR 006,042 PC A06/MF A01 


CETS-BAST-014 


Combat Vehicle Vulnerability to Anti-Armor Weapons: A 
Review of the Army's Assessment 
PB90-115171/GA\ 006,650 PC A04/MF A01 


CIVIL ENGINEERING STUDY-89-30 


Inelastic Seismic Ri of Reinforced-Concrete Low- 
Rise Shear Walls and Building Structures. 
PB90-123217/GAR 005,396 PC A19/MF A03 


CIVIL ENGINEERING STUDY-89-31 


pa are Program for Inelastic Ana 
Reinforced-Concrete and Steel 
PB90-123225/GAR 


CMS-TSR-89-23 
Painleve Test for Nonlinear Ordinary and Partial Differential 


ery 
AD-A212 894/0/GAR 006,196 PC A03/MF A01 
CMS-TSR-89-24 


Parabolic Equations for Curves on Surfaces. 2. intersec- 
tions, Blow Up and Generalized Solutions. 
AD-A212 890/8/GAR 006,194 PC A03/MF A01 


CMS-TSR-90-6 
Analysis of New Phenomena in Shear Flow of Non-Newto- 


nian Fluids. 

AD-A212 893/2/GAR 006,662 PC A03/MF A01 
CMS-TSR-90-7 

Quadratic Dynamical Systems Describing Shear Flow of 


Non-Newtonian Fluids. 
AD-A212 892/4/GAR 006,661 PC A03/MF A01 
CMS-TSR-90-8 


Periodic Solutions of Hamiltonian poy of to 
AD-A212 891/6/GAR 006,195 PC A06. MP Ao 


CMU-RI-TR-69-11 


ERIS (Engineering Resource Information System) 
AD-A213 357/7/GAR 006,076 PC 


CMU-RI-TR-89-12 


Constraint-Directed Negotiation of Resource Reallocations. 
AD-A213 161/3/GAR 005,340 PC A03/MF A01 


CMU-RI-TR-89-13 


Economic Impact of Automation Tech 
AD-A213 363/5/GAR 006,077 


CMU-RI-TR-89-14-PT-2 


New Approach to Control 
Control of the Tip Position in 
AD-A213 365/0/GAR 


CMU-RI-TR-89-15 


New Approach to Control Single-Link Flexible Arms. Part 3. 
Adaptive Control of the Tip Position with Pai Changes. 
AD-A213 337/9/GAR 006,091 A03/MF AQ1 


CMU-RI-TR-89-16-PT-1 


Acceleration Sets of Planar —— Part 1. Theory. 
AD-A213 162/1/GAR 006,101 PC A04/MF A01 


CMU-RI-TR-89-17 
Acceleration Sets of Planar Manipulators. Part 2. Applica- 


tions and Experiments. 

AD-A213 336/1/GAR 006,104 PC A03/MF A01 
CMU-RI-TR-89-18 

Definition, Determination and Characterization of Accelera- 


tion Sets for Spatial Manipulators. 
AD-A213 366/8/GAR PC A04/MF A01 


CMU-RI-TR-89-19 
Sampled-Grating Model of Moire Patterns from Digital im- 


ing. 
A213 364/3/GAR 006,685 PC A03/MF A01 
CMU-RI-TR-89-20 


Gas Identification System Using Graded Temperature 
Sensor and Neural Net Interpretation. 
AD-A213 359/3/GAR 006,290 PC A03/MF A01 


February 01,1990 OR-11 


006,364 PC A03/MF A01 


Assessment T 
Report: Topsfield Army 
006,965 PC A03/MF A01 


of 3-Dimensional 
005,397 PC A0®/MF A02 


4/MF A01 


C A03/MF A01 


Link Flexible Arms. Part 2. 
Presence of Joint Friction. 
006,105 PC A06/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


CMU-RI-TR-89-21 
and ent of a Two-Degree-of-Freedom Light- 


Flexible 
AD-A213 335/3/GAR 006,103 PC A03/MF A01 
COESAM/PDER-89/004 
Meal Tastes Sweeter: Documentation of Young's Mill West 


Point Lake, Ti County, 

AD-A212 874/2/GAR 005,288 PC A09/MF A01 
COMS-MOP-889 

Collaborative Ocular Melanoma Study (COMS). Manual of 


Procedures. 
PB90-115536/GAR 006,236 PC A15/MF A02 
reared 


Deso010961 7G 10881/GAR 


CONF-880679-13 
Air cleaner Efficiencies for Removal of Nitrogen Dioxide 
and Volatile i inds. 
DE89015384/GAR 005,839 PC A03/MF A01 
CONF-880680-2 


mass spectrometer for heavy reactions. 
006,762 PG A02/MF A01 


Radiolysis and 
DE89016057/GAR 
CONF-890335-250 
—— focal point positioning and emittance measure- 
for the interaction point of the SLC (Stan- 
ford | Linear Collider). 
DE89015629/GAR 


CONF-890352-10 


— of Geopressured Brines and Wells in the Gulf 
and Opportunities for industrial/Research Participa- 


006,460 PC A02/MF A01 


006,564 PC A02/MF A01 
006,774 PC A02/MF A01 


Des90161 69/GAR 
CONF-890408-16 


Radioisotope Power System ey — 
DE89015578/GAR Pe Aga’ ‘A03/MF A01 


CONF-890426-25 


Characterization of GaAs/Si/GaAs heterointerfaces. 
DE89016302/GAR 005,725 PC A02/MF A01 


CONF-890426-26 
Methods to decrease defect density in GaAs/Si heteroepi- 


E8901606/GAR 006,721 PC A03/MF A01 
CONF-890426-27 
i someueton, and recrystallization in high-dose 
ion-implanted Si 
DE89016224/GAR 006,720 PC A02/MF A01 
CONF-890426-28 
Shallow junction formation in As-implanted Si by low-tem- 


rapid thermal annealing. 
89015970/GAR 006,718 PC A02/MF A01 
CONF-890435-5 


Raman characterization of high temperature materials using 


an i detector 
DE890 /GAR 005,481 PC A03/MF A01 
CONF-890488-10 


— cae: eed testing for the Hanford Waste Vit- 


DESoOT! SS7TIGAR 006,519 PC A03/MF A01 
CONF-890604-15 
Progress in the release of the Shippingport site and materi- 


als. 

DE89016833/GAR 006,526 PC A03/MF A01 
CONF-890631-65 

~-_ae of an aluminum toroidal shell-type impact lim- 


DE89016189/GAR 006,508 PC A03 
CONF-890631-67 


cask for the tweni 
006,509 


-first century. 
A03/MF A01 


—_ fuel 
89016190/GAR 
CONF-8907 18-24 


aspects of the phase separation § in 


La2CuO(4.032). 
DE89016183/GAR 
CONF-890736-58 
Remote-controlied NDA (nondestructive assay) systems for 
fecons areas in a MOX (mixed oxide) facility. 
89015274/GAR 006,561 PC A02/MF A01 
CONF-890736-59 


Structured to SNM ial Nuclear Material! 
ieee © Om eens ene eee 


anomalies . 

DE89016516/GAR 006,576 PC A02/MF A01 
CONF-890736-61 

Comprehensive method for evaluating safeguards a _ 

the insider threat. The Insider Evaluation modu! 

ASSESS —_ System and Software for evaluating 


ae a Security). 
DE89016519/GAR 006,577 PC A02/MF A01 
CONF-890739-4 


006,719 PC A02/MF A01 


Studies with molten iron-alumina generat- 
DEBsOTeOSa/GAR ‘ 006,562 PC A03/MF A01 
CONF-890770-1 
Performance of a broadbanded ultrasonic transducer with 
DE89015838/GAR 006,088 PC A03/MF A01 
CONF-890803-1 


ee £2 Set peteee teem te te AC 
( Linear Collider) damping ring. 


OR-12 VOL. 90, No. 3 


DE89015638/GAR 
CONF-890803-2 


Sit UAC Ih S-band linac for initial acceleration of the 
SLC (SLAC linear collider) intense positron bunch. 
DE89015637/GAR 006,779 PC A02/MF A01 


CONF-890803-3 


Immersed field cluster klystron. 
DE89015633/GAR 


CONF-890803-4 


Alignment and vibration issues in TeV linear collider 
DE89015631/GAR 006,775 PC A02/MF 01 


CONF-890803-7 
Analysis of coaxial wire measurement of longitudinal cou- 


pling impedance. 
E89015748/GAR 006,782 PC A02/MF A01 
CONF-890805-1-DRAFT 


Base Catalyzed Hydrolysis and Condensation Reactions of 
Dilute and _— TEOS (Tetraethylorthosilicate) So- 


lutions. Draft. 

DE89016161/GAR 005,480 PC A03/MF A01 
CONF-8908 11-6 

Shock behavior of explosives about the C-J (Chapman- 


Juget) point. 

DE89007642/GAR 006,639 PC A02/MF A01 
CONF-890811-18 

Effects of binder concentration on the properties of plastic- 


bonded explosives. 
DE89007744/GAR 006,640 PC A02/MF A01 
CONF-890811-19 
Free-expansion experiments and modeling in “eau 
Chemistry and hydrodynamics on a Pty S~ 
DE89007748/GAR Noa MF AO1 
CONF-8908 14-2 


Use of molecular modeling to design alkane activation cata- 


ts. 
BEB90161 85/GAR 005,804 PC A03/MF A01 
CONF-890815-18 


Circuit level modeling of inductive elements. 
DE89015122/GAR 005,740 PC A02/MF A01 


CONF-890826-1 
Low-energy heavy-ion reactions: Some recent develop- 
ts. 


ments. 
DE89016850/GAR 006,791 PC A03/MF A01 
CONF-890836-5 


Bragg crystal polarimeters. 
DE89015775/GAR 


CONF-890836-8 
Stretched-membrane heliostats for solar central-receiver 


power plants. 

DE89016034/GAR 005,835 PC A03/MF A01 
CONF-890836-9 

New streak tube design with a high signal to noise ratio 


and fast time response. 
006,790 PC A02/MF A01 


006,780 PC A02/MF A01 


006,776 PC A02/MF A01 


005,131 PC A03/MF A01 


DE89016500/GAR 
CONF-890855-50 
Hazard rate for a two-channel protective system subject to 


a high demand rate. 
DE89016123/GAR 006,539 PC A02/MF A01 
CONF-890864-1-VUGRAPHS 


Contamination control projects in 9206 Facility. 
DE89015988/GAR 006,507 PC A03/MF A01 


CONF-890902-1 
Mechanical properties, solubilities, and processabilities in 
the design of the first super-strong liquid-crystalline poly- 
DE89009252/GAR 005,518 PC A02/MF A01 
CONF-890902-2 
Preparation and evaluation of composite membranes for 


zinc/bromine storage batteries. 
DE89009931/GAR 005,771 PC A03/MF A01 


CONF-890902-3 


Coal thermolysis modeling: The effects of restricted diffu- 
sion on thermal reaction pathways. 
DE89011229/GAR 005,794 PC A02/MF A01 


CONF-890902-4 
Modeling of coal structure using computer-aided molecular 


in. 
DE89011511/GAR 005,795 PC A02/MF A01 
CONF-890902-7 


Real-Time Observations of Aerosol Composition Changes. 
DE89012382/GAR 005,421 PC A02/MF A01 


CONF-890902-8 
Studies of the initial reactions that occur during direct coal 


DE6a0" 154 
DE89011542/GAR 005,788 PC A02/MF A01 
CONF-890902-9 

Influence of organic coal a on liquefaction behavior 


under low-severity condition: 
DE89013587/GAR 005,790 PC A03/MF A01 
CONF-890902-10 


Characterization and upgrading of coal liquids derived from 
ition processes. 


mild gasifica’ pr 
DE89012341/GAR 005,789 PC A03/MF A01 
CONF-890902-11 


Combustion characteristics of mild 
DE89013045/GAR 


asification chars. 
005,568 PC A02/MF A01 


CONF-890902-14 
peo ga of Uinta Basin, Utah crude oil and biodegraded 


products. 
DE89016354/GAR 005,805 PC A03/MF A01 
CONF-890909-1 


Managing human exposure and health risks. An integrated 
— and the role of uncertainty. 
DE89008611/GAR 005,880 PC A02/MF A01 


CONF-890911-1 
US DOE (Department of Energy) emergency diesel per- 


formance prediction. 
DE89010230/GAR 006,566 PC A02/MF A01 
CONF-890911-2 


Technical evaluation of in-containment cables for the US 


nuclear plant life extension. 
DE89011539/GAR 006,569 PC A02/MF A01 
CONF-890911-4 


Condition monitoring and aging assessment for class 1E 


cables. 

DE89010770/GAR 006,567 PC A02/MF A01 
CONF-890911-5 

Critical look at nuclear qualified electrical cable insulation 


ignition and damage thresholds. 
E8901 1534/GAI 006,568 PC A03/MF A01 
CONF-890911-6 


are wort ‘———_ees risk scoping analyses. Results and 


conclusio' 
DE8901 1537/GAR 006,536 PC A02/MF A01 
CONF-890911-7 


Monitoring cables for local degradation. 
DE89013582/GAR 006,570 PC A02/MF A01 


CONF-890916-1 


Development of a methodology for a comparative techno- 
economic analysis of coal liquefaction, coprocessing and 


resid u at 
DE89015410/GAR 005,791 PC A03/MF A01 
CONF-890925-1 


United States photovoltaic concentrator technology process 


and new program initiative. 
DE89013812/GAR 005,833 PC A02/MF A01 
CONF-890926-1 


NTO development at Los Alamos. 
DE89000356/GAR 006,638 PC A02/MF A01 


CONF-890926-2 
Laser initiation of secondary explosives. Renilund paper No. 


DE89010229/GAR 006,642 PC A02 
CONF-890928-2 


Use of Chlorine Isotope Measurements to Trace Water 
Movements at Yucca Mountain. 
DE89015278/GAR 006,518 PC A02/MF A01 


CONF-890931-3 


Inclusion of photon production and transport and e(+ )e(-) 
pair — in a particle-in-cell code for astrophysical 


58901529 5293/GAR 006,769 PC A02/MF A01 
CONF-890935-1 


Practical method of performing cost-benefit — of oc- 
cupational and environmental protective measure: 
DE89008795/GAR 006,298 PC ‘A03/MF A01 


CONF-890953-1 


Photoemission spectrum and optical oa He in La2CuO4. 
DE89015281/GAR 17 PC A03/MF A01 


CONF-890976-1 


Model to predict heat flows and temperatures in roofs. 
DE89007817/GAR 005,375 PC A03/MF A01 


CONF-890987-1 


Mechanical states in wound capacitors. Part 1: Prediction. 
DE89008110/GAR 005,738 PC A03/MF A01 


CONF-890987-2 
gga states in wound capacitors. Part 2: Optimiza- 


#890081 16/GAR 005,739 PC A03/MF A01 
CONF-890993-1 
Nonlinear Seismic Analysis of a Thick-Walled Concrete 


Canyon Structure. 
DE89010107/GAR 006,512 PC A02/MF A01 
CONF-890995-1 


Structure-mechanical property relationships in ion implanted 


ceramics. 

DE89010129/GAR 006,122 PC A03/MF A01 
CONF-8801163 

Proceedings of the International Energy Agency workshop 


on separation technologies. 
DE89015172/GAR 005,436 PC A05/MF A01 
CONF-8801168-1 


Rolle des Calciums als Inhibitor bei hoeheren Schadstoffbe- 
lastungen. (Inhibiting effect of calcium at higher pollutant 


burdens). 
DE89910932/GAR 006,323 PC A03/MF A01 
CONF-8809223-8 


Neutrino physics: Summary talk. 
DE89016409/GAR 


CONF-8809384-1 


Applications of NMR spectroscopy to the Study of Zeolite 
Synthesis. 


"006,789 PC A03/MF A01 
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DE89015226/GAR 
CONF-8810402-1 


005,520 PC A03/MF A01 


Microstructural and mo Characterization of Se- 

sees Shales in Support of Nuclear Waste Repository 

DE89015906/GAR 006,521 PC A03/MF A01 
CONF-8810409-1 


Standard model and 
DE89015112/GAR 


CONF-8811253-1 


006,767 PC A03/MF A01 


of fracture surfaces usi 


Quantitative analysis fractals. 
DE89015361/GAR 006,180 PO AOS/ME MF A01 
asp 153-1 


and interfacial analysis. 


DES901 239015850/ GAR 006,141 PC A03/MF A01 
CONF-8902118-2 


Reversed-field-pinch (RFP) fusion neutron source: A con- 


in. 
DE89015297/GAR 006,501 PC A03/MF A01 
CONF-8903158-1 
ai of 


and computer 
DE89016385/GAR 
CONF-8904259-1 
Response of isotropic brittle materials to abrasive process- 


es. 

DE89016637/GAR 006,155 PC A02/MF A01 
CONF-8905 126-4 

Investigation of energy balances in palladium cathode elec- 


trol xperiments. 
be9016s68/GAR 006,785 PC A03/MF A01 
CONF-8905 143-3 


Lattice fields and strong interactions. 
DE89015099/GAR 006,766 PC A03/MF A01 


CONF-8905 144-5 
Monte Carlo study of CP asymmetry measurement of a 


Tau-Charm Fact 
006,778 PC A02/MF A01 


lel supercomputers: Scientific results 
lessons. 
005,640 PC A05/MF A01 


ory. 
DE89015636/GAR 

CONF-8905 144-6 
Design of a high luminosity collider for the Tau-Charm Fac- 
t 


DE89015695/GAR 006,777 PC A02/MF A01 
CONF-8905 198-1 
Example of a reaction-diffusion system with nonlinear com- 


titive interactions. 
E89016223/GAR 006,200 PC A03/MF A01 
CONF-8905199-1 


Short-rotation wood energy crops: Presentation notes. 
DE89016286/GAR 005,836 PC A03/MF A01 


CONF-8905201-1 
Computer symbiosis: Emergence of symbiotic behavior 


through evolution. 
DE89015247/GAR 006,272 PC A02 


CONF-8906 198-1 


Integrated data bases in environmental health 
DE89016339/GAR 005,882 


CONF-8906199-1 
Comparison of quark a gluon jets produced in 3-jet e(+ 


)e(-) annihilation events. 
DE89016336/GAR 006,787 PC A02/MF A01 
CONF-8907120-1 


Spectroscopy of the Amide-!| Modes of Acetanilide. 
DE89015282/GAR 005,479 PC A03/MF A01 


CONF-8907121-1 
Micro-cavity int 
DE89016649/GAR 

CONF-8907 126-1 
Strain and particle size of palladium powders by time-of- 


flight neutron diffraction. 
006,179 PC A02/MF A01 


applications. 
PC A02/MF A01 


~ vacuum diodes and triodes. 
005,757 PC A02/MF A01 


DE89015304/GAR 
CONF-8907129-1 
See symmetry breaking in 4-dimensional heterotic 


DES 016284/GAR 006,786 PC A02/MF A01 
CONF-8907131-1 


Unusual hydrogen bonding patterns in * een 
and AAF (acetylaminofluorene) modified DI! 
DE89015985/GAR 006,249 mC A03/MF A01 


CONF-8908 108-1 


Analysis of Soil Chemis 
Protection Agency) Acid 
DE89015364/GA\ 


CONF-8908 116-1 
Effective resource utilization for multiprocessor joint execu- 


tion. 

DE89016303/GAR 005,639 PC A02/MF A01 
CONF-8908 122-1 

Quantum-mechanica! derivation of the Davydov equations 


for multi-quanta states. 
DE89015250/GAR 006,217 PC A02/MF A01 
CONF-8908122-2 


Davydov solutions at 300 kelvin: The final search. 
DE89015248/GAR 006,216 PC A02/MF A01 


CONF-89091 10-2 


a neophyte’s introduction to QA (Quality Assur- 
ance). 


Data for an EPA (Environmental 
ain Assessment. 
006,027 PC A03/MF A01 


DE89013553/GAR 
CONF-8909111-1 


006,537 PC A02/MF A01 


stereoscopic display technique 


for computer-aided design. 
DE89011635/GAR 005,658 PC A03/MF A01 
CONF-8909112-1 


Quantization of anomalous gauge theories on a lattice. 
DE89010247/GAR 006,761 PC A02/MF A01 


CONF-8909113 


Heat transfer 
DE89011449/GAR 


CONF-8909113-1 


technic ignition studies using nnel. 
8901 DAS6) GAR 008644" PC A03/MF A01 
CONF-8909114 


Micromechanisms of surface friction in zinc electrogalvan- 
ized steel sheets. 


ized 

DE89011819/GAR 006,158 PC A03/MF A01 
CONF-8909120-1 

uaa simulations of polymer dynamics in the solid 


DE89010397/GAR 005,519 PC A02 
CONF-8909124-1 


in Lightning Warni 

Deseo 12405/ eAS/ OAR COST PC 261 PC A03/MF A01 
CONF-8909124-2 

Varistor-Particle Lightning Arrestor Connector Performance 

Under Simulated Extreme Currents. 

DE89012663/GAR 721 PC A02/MF A01 
CONF-8909125-1 

Hi * 

Dese0T2386/GAR a0, 
CONF-8909126-1 

Addressing user display requirements from a large and di- 

com : 


verse user munity. 
DE89011403/GAR 005,657 PC A02/MF A01 
CONF-8909146-2 


GaAs ASIC design case 
DE89013934/GAR 


CONF-8909161-1 
Multimode fiber interferometry and several-mode fiber po- 


larime’ . 
006,687 PC A02/MF A01 


of igniter output 
006,643 A03/MF A01 


206,560 PC 03/MF A01 


study. 
005,755 PC A02/MF A01 


try via phase 
DE89014226/GAR 
CONF-8909167-1 


Role of sensor directed, 
DE89014133/GAR 


CONF-8909167-2 
Autonomous mobile robot research using the HERMIES-III 


robot. 

DE89015916/GAR 006,093 PC A02/MF A01 
CONF-8909168-1 

VIBRAFUGE: A combined environment testing facility-vibra- 


tion testing on a 
006,735 PC A03/MF A01 


model based control in robotics. 
006,092 BC A02/ME At 


DE89015120/GAR 
CONF-8909169-1 
Isothermal reacting comparison of DGEBA (diglycidy! ether 


of bisphenol A)- epoxy resins. 
DE89015749/GA ” 005,768 PC A03/MF A01 
CONF-8909171-1 


Delayed failure of silver-aided diffusion weids between 


steel. 

DE89016652/GAR 006,159 PC A03/MF A01 
CONF-8909174-1 
aspects of the friction of hot-filament-grown 


diamond thin films. 
DE89015986/GAR 006,129 PC A02/MF A01 
CPAS-89-10002 


Handbook of Economic Statistics, 1989: A Reference Aid. 
PB89-928008/GAR 005,407 Standing Order 


CRC-APRAC-AP-2-1 
tions of the Fate of Diesel Emissions in 


Atmosphere. Volume 1. — 3, ioe bref oe 
PEO 14422/GAR A15/MF A02 
CRC-APRAC-AP-2-1A 


Chamber investigations of the Fate of Diesel Emissions in 
the Atmosphere. Volume 2. AMES Assay and GCMS Final 


Data Reports and Gas Projections. 
PB90-114430/GAR 005,845 PC A11/MF A01 


CRC-89-3 
17-Meter Flume at the Coastal Research Laboratory. Part 


2. Flow Characteristics. 

AD-A213 288/4/GAR 006,667 PC A03/MF A01 
CRDEC-CR-040 

Clearing of Military Smokes and 

AD-A213 167/0/GAR 
CRDEC-CR-045 

Small Particle Scattering and 

AD-A213 168/8/GAR 
CRDEC-SP-010 


oe of the Scientific 
and Aerosol Research. Held in 
Maryland on June 21-24, 1988. 
AD-A213 370/0/GAR 
CRDEC-TR-046 


Infrared Spectrometry of Aerosols. 


Aerosols. 
005,465 PC A03/MF A01 


005,466 PC A04/MF A01 


Conference on Obscuration 
in Aberdeen Proving Ground, 


006,637 PC A17/MF A03 


DCN-89-239-004-7 1-05 


AD-A213 303/1/GAR 
CRDEC-TR-094 


005,260 PC A03/MF A01 


Halophiles. 


006,246 PC A03/MF A01 
Se ee | eee 
AD-A213 131/6/GAR 005,320 PC A03/MF A01 
CRREL-SP-89-25 


Model Tests in ice of a Canadian Coast Guard R-Class Ice- 


breaker-High Friction 
AD-A212 898/1/GAR 006,610 PC A03/MF A01 


CRREL-88-8 


Screening for Plasmids in 
AD-A213 104/3/GAR 
CRM-89-41 


of an Analytical Method for the Determination 

of tegeties teckhens in Soil. Part 2. Additional Develop- 

ment and Ri ness Testing. 

AD-A213 045/8/GAR 006,043 PC A0Q4/MF A01 
CRREL-89-9 

Development of an Analytical Method for the Determination 

of Explosive Residues in Soil. Part 3. Collaborative Test Re- 

sults and Final Performance Evaluation. 

AD-A213 000/3/GAR 006,042 PC A0S/MF A01 
CRRM-88-167 

Estimation of MPN (Military Personnel Navy) Obligations. 

AD-A213 1S2/4/GAN 005,012 PC A03/MF A01 

CS-89-267 


py Student Issues: Racial/Ethnic Data Collected by 
the National Center for Education Statistics since 1969. 
PB90-116716/GAR 005,312 PC A04/MF A0i 
CSAA-ASTRO-89-14 


Rotation of the Photospheric Magnetic Fields: A North- 


Asymi L 
AD-A213 114/2/GAR 005,130 PC A03/MF A01 
CSC/TR-87-5845 


Initial Mini-Study of Display Symbology for FAAD-C2! Dis- 


AD-A213 377/5/GAR 005,345 PC A03/MF A01 
CSG-106 
Accurate Timing Model for Fault Simulation in MOS Cir- 


AD-A213 153/0/GAR 005,753 PC A03/MF A01 
CTR-3-5-85-446-I1 

Review of Undrained Shear Strength T Methods 

ee ee and 

Public Transportation. 

PB90-115635/GAR 005,552 PC A09/MF A01 
CTR-3-9-87-1119-1 

\ Concrete Quality Control Procedures Including 


Third Point —_ 
PB90-115627/GA 005,551 PC A08/MF A01 


CU-CSD-TR-89-1039 
of —. 
005,400 A03/MF A01 


Refinement 
203 PC A05/M 


Assertional Characterizat 
AD-A213 323/9/GAR 
CU-CSD-TR-89-1040 


; Distr 
AD-A213 258/7/GAR 
CWI-CS-R8847 

Different Notions of Uncertainty in Quasi-Probabilistic 


Models. 

PB90-116401/GAR 005,698 PC E03/MF A01 
DAC-15 

Multilevel Parallel Solver for Block Tridiagonal and Banded 


Linear S 1 

AD-A213 151/4/GAR 006,197 PC A03/MF A01 
DC-114 

Se eee eae Modeling 


and Control fem Design. 
AD-A213 150, B/GAR 006,081 PC A04/MF A01 
DCIEM-88-RR-33 


Effect of Concurrent 
Electromechanical Delay, 
and Rate of Force 
AD-A213 316/3/GAR 


DCIEM-89-RR-28 
pony ne oran i gma and Objective Measures 
of Simulator. 


-Induced A 
AD-A213 O08/3/GAR 006,308 PC A03/MF A01 
DCIEM-89-RR-32 


Simulator Induced Sickness in the CP-140 (Aurora) Flight 


Deck Simulator. 
AD-A213 096/1/GAR 006,309 PC A03/MF A01 
DCIEM-89-TR-19 


and Endurance Training on 
m Voluntary Contraction, 


006,287 PC A03/MF A01 


ee ee ee 
CF (Canadian Forces) Medical Services for Periodic Hear- 


i ests. 
AB-AD12 990/6/GAR 006,226 PC A04/MF A01 
DCIEM-89-TR-22 


Suit. 
005,350 PC A03/MF A01 


I ited G-Suit/| 
AD-A212 989/8/GAR 
DCIEM-89-TR-24 


Test Procedures for the Evaluation of Helmet and Headset 
Mounted Active Noise Reduction Systems. 
AD-A212 991/4/GAR 005,351 “PC A03/MF A01 


DCN-89-239-004-7 1-05 
Technologies for CFC (Chiorofluorocarbons)/Haion De- 


PB90-116955/GAR 005,850 PC A04/MF A01 
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DE88001050/GAR 
Gas Miscible Displacement Enhanced Oil Recovery. Tech- 


Status Ri 
1050/GA\ 006,477 PC A04/MF A01 
cnmeneewenn 


NTO development at Los 
DE89000356/GAR 


DE89000758/GAR 
Capillary Effects in Steady-State Flow in Heterogeneous 


DE89000758/GAR 006,478 PC A03/MF A01 
DE89000949/GAR ; 
fame transfer at the "paceman Energy Technology 


besso00g4e/An 005,792 PC A06/MF A01 


Alamos. 
006,638 PC A02/MF A01 


2 eee 


system. So tech- 


nical progress report, April to June 1987. 
DE89000973/GAR - 005,786 PC A10/MF A01 


gasificat 
nical progress ry luly-September 1987. 
DE89000974/GAR 005,787 PC A09/MF A01 


DE89007642/GAR 
Shock behavior of explosives about the C-J (Chapman- 


J int. 

Den9007642/GAR 006,639 PC A02/MF A01 
DE89007744/GAR 

Effects of binder concentration on the properties of plastic- 


bonded explosives. 

DE89007744/GAR 006,640 PC A02/MF A01 
DE89007748/GAR 

Free-expansion experiments and modeling in detonation: 

Chemistry rodynamics on a laboratory scale. 

Dess007748/GAR 006,641 A02/MF A01 


DE89007817/GAR 


Model! to predict heat flows and temperatures in r 
DE89007817/GAR 005,375 PC AOS MF A01 


DE89008110/GAR 


Mechanical states in wound capacitors. Part 1: Prediction. 
DE89008110/GAR 005,738 PC A03/MF A01 


DE89008116/GAR 
ae states in wound capacitors. Part 2: Optimiza- 


De690081 16/GAR 005,739 PC A03/MF A01 
DE89008611/GAR 
ee — exposure and health risks. An integrated 


tes the role of uncertainty. 
8900861 1/GAR 005,880 PC A02/MF A01 
DE89008795/GAR 


Practical method of performing cost-benefit analysis of oc- 
tional and environmental protective measures. 
89008795/GAR 006,298 PC A03/MF A01 


es 
yey solubilities, and processabilities in 
the the aesgn of tt super-strong liquid-crystalline poly- 


DE69009252/GAR 005,518 PC A02/MF A01 
DE89009432/GAR 


Uri (MO) fr results from testing a Remote Multiplexing 
RMU) for A emaaeas y 
005,817 PC A03/MF AO1 


yd 


Pen seen 
Novel thin-film CulnSe2 fabrication. Final subcontract 


as aoe January 1989. 
89009440/GAR 006,121 PC A03/MF A01 
DE89009442/GAR 


Comparison of wind turbulence simulation models for sto- 

chastic loads ani for horizontal-axis wind turbines. 

DE89009442/GAI 005,818 PC A03/MF A01 
DE89009450/GAR 


CulnSe2 solar cell researc’ 


subcontract 
DE89009450/GAR 
DE89009451/GAR 


Alternative fabrication techniques for high-efficiency 

CulnSe2 and CulnSe2-alloy films. and cells. Annual subcon- 
en 10 November 1987-31 December 1988. 

DES! 51/GAR 006,168 PC A04/MF A01 


DE&9009460/GAR 


FY 1988 ethanol from biomass annual report. 
DE89009460/GAR 005,793 PC A20/MF A01 
DE89009931/GAR 


Preparation and ——— hy composite membranes for 
zinc/bromine storage bat 
005,771 PC A03/MF A01 


. Final 


h by sputter 
some’ 1985-November 10, 1 


005,832 PC hoa! ME A01 


DE89009931/GAR 
DE89010107/GAR 
ee Se oat Analysis of a Thick-Walled Concrete 


Canyon Structur: 

DEB9010107/GAR 006,512 PC A02/MF A01 
DE89010129/GAR 

Structure-mechanical property relationships in ion implanted 

ceramics. - 


OR-14 VOL. 90, No. 3 


DE89010129/GAR 
DE89010229/GAR 

—— initiation of secondary explosives. Reniund paper No. 

DE89010229/GAR 006,642 PC A02 


DE89010230/GAR 
US DOE 


formance \ 
DE89010230/GAR 
DE89010247/GAR 


006,122 PC A03/MF A01 


tt of Energy) emergency diesel per- 
006,566 PC A02/MF A01 


gauge theories on 


Quantization of a lattice. 
DE89010247/GAR 006,761 PC “n02/ ME A01 
DE89010337/GAR 


ee simulations of polymer dynamics in the solid 


5£89010887/GAR 005,519 PC A02 
DE89010770/GAR 
Condition monitoring and aging assessment for class 1E 


cables. 
DE89010770/GAR 006,567 PC A02/MF A01 
yn sa 


mass spectrometer for hea’ 


Proposed recoil 
DE89010981 TGAR 006,762 
DE89011229/GAR 


Ot Cen The effects of restricted diffu- 
on thermal reaction pathways. 
DE89011229/GAR 005,794 PC A02/MF A01 
DE89011403/GAR 


Addressing user display requirements from a large and di- 


verse user commun 

DE89011403/GAR 005,657 PC A02/MF A01 
DE89011449/GAR 

Heat transfer characteristics of igniter output plumes. 

DE89011449/GAR N06 Be A0S/ME A01 
DE89011511/GAR 


i of coal structure using computer-aided molecular 


Deseo 1511/GAR 005,795 PC A02/MF A0i 
DE89011534/GAR 

Critical look at nuclear qualified electrical cable insulation 

prec threshold: 


— and —- Ss. 
E8901 1534/GAI 006,568 PC A03/MF A01 
DE89011537/GAR 
Equipment qualification risk scoping analyses. Results and 
conclusions. 
DE89011537/GAR 006,536 PC A02/MF A01 


DE89011539/GAR 
Technical evaluation of in-containment cables for the US 


nuclear plant life extension. 
DE89011539/GAR 006,569 PC A02/MF A01 
DE89011542/GAR 


panned of the initial reactions that occur during direct coal 


bes907 134 89011542/GAR 005,788 PC A02/MF A01 
DE89011635/GAR 
Low-cost at nrg stereoscopic display technique 


for com 
005,658 PC A03/MF A01 


ion reactions. 
A02/MF A01 


puter-aided 
DE89011635/GAR 
DE89011672/GAR 
Second-generation pressurized fluidized bed combustion 
lant —e and development needs, Phase 1, Task 2. 
D 89011672/GAR 005,778 PC A04/MF A01 
DE89011819/GAR 


Mi 
ae of surface friction in zinc electrogalvan- 
DE89011819/GAR 006,158 PC A03/MF A01 
DE89012341/GAR 
Characterization and 
ee es upgrading of coal liquids derived from 
DE8S012341 /GAR 005,789 PC A03/MF A01 
DE89012382/GAR 
Real-Time Observ A b 
BESO ESSEIGA as cP oR Roa Me Ra 
DE89012386/GAR 
High i i i 4 
DI Bo012366/GAR ~— 139068 560 PC RO/MF A01 
DE89012495/GAR 
Data processing in Lightning Warnii tems. 
DE8901 piea05/ GAR Ud ° ose} ie PC ‘A03/MF A01 
DE89012496/GAR 
Seeetetes nition studies using a gun tunnel. 
89012496/GAR 006.644 PC A03/MF A01 
euiuummnaain 
Varistor-Particle pain ing Arrestor ——— Performance 
Under Simulated Lightnii 
DE89012663/GAR Ore. 721 PC A02/MF A01 
DE89013045/GAR 
Combustion characteristics of —S chars. 
DE89013045/GAR ,568 PC A02/MF A01 
DE89013553/GAR 
a neophyte’s introduction to QA (Quality Assur- 
DE89013553/GAR 006,537 PC A02/MF A01 
DE89013582/GAR 
Monitoring cables for local degradation. 


DE89013582/GAR 
DE89013587/GAR 
Influence of organic coal structure on liquefaction behavior 
conditions. 


under eee 

DE89013587/GA 005,790 PC A03/MF A01 
DE89013812/GAR 

United States photovoltaic concentrator technology process 

and initiative. 


new program 
DE89013812/GAR 005,833 PC A02/MF A01 
DE89013934/GAR 


GaAs ASIC In case 
DE89013934/GAR 


DE89014004/GAR 


pag omy» pao nore of Global Climate Testimony 
tions Subcommittee on foreign Oper- 


Financing and Related Programe. 
ston: Expo nan ™ 005,250 PC A03/MF A01 


DE89014005/GAR 


Hydrogeo of the 200 Areas Low-Level Burial Grounds. 
An Interim Report: Volume 2. Appendixes. 
DE89014005/GAR 006,513 PC A989 


DE89014008/GAR 


H of the 200 Areas Low-Level Burial Grounds. 
An Interim Report: Volume 1. Text. 
DE89014008/GAR 006,514 PC A12/MF A01 


DE89014009/GAR 
Effect of ICRF antenna phasing on metal impurities in 


TFTR. 

DE89014009/GAR 006,700 PC A03/MF A01 
DE89014010/GAR 

Electronic encapsulation using foam with bonded metal 


covers for a filter _ Final report. 
DE89014010/GA 005, 767 PC A03/MF A01 


DE89014011/GAR 


machining of emer in oul eure 
Deseo 4011 /GAR ts A03/MF A01 


DE89014014/GAR 
Technical memo on PbF2 as a Cherenkov radiator for EM 


calorimetry. 
DE89014014/GAR 006,763 PC A02/MF A01 
DE89014015/GAR 


Performance of the CAMEX664 silicon —- readout chi 
DE89014015/GAR 006,764 ‘A03 


DE89014016/GAR 
Main Ring bunch length monitor by detecting two frequency 
components of the beam. 
DE89014016/GAR 006,765 PC A03 


DE89014017/GAR 
Carbon Dioxide from Flue Gases for Enhanced Oil Recov- 


D289014017/GAR 005,838 PC A0S/MF A01 
DE89014019/GAR 

DOE (Department of Energy) nuclear weapon RD and T 

a development, and testing): Objectives, roles, and 

DE89014019/GAR 006,434 PC A03/MF A01 
DE89014133/GAR 


Role of sensor directed, model based control in robotics. 
DE89014133/GAR 006,092 PC A02/MF A01 


DE89014226/GAR 


Multimode fiber interferometry and several-mode fiber po- 


larimetry via phase conjugation. 
DE89014226/GAR 006,687 PC A02/MF A01 


DE89014401/GAR 
spetings reactors built, being built, or planned, 1988. Revi- 


sion Se. 
DE89014401/GAR 006,538 PC A0S/MF A01 
DE89015033/GAR 


Nasionale register van yg 1986/87. Deel 
2B: ey nee ge Fisiese, nieurs- en verwante 
weten luwe projekte). (National register Pryst re- 
search , 1986/87. Part pa Natural sciences: 


oss, onemecring one — oo" BC 129 nos A01 


005,039 
DE89015099/GAR 


Lattice fields and strong interactions. 
DE89015099/GAR 006,766 PC A03/MF A01 


DE89015112/GAR 


006,570 PC A02/MF A01 


” 005,755 PC A02/MF A01 


Standard model and 

DE89015112/GAR 
DE89015120/GAR 

VIBRAFUGE: A combined environment testing facility-vibra- 


tion testing on a 
DE89015120/GAR 006,735 PC A03/MF A01 
DE89015122/GAR 


Circuit level modeling 
DE89015122/GAR 


pte ag 


006,767 PC A03/MF A01 


of inductive elements. 
005,740 PC A02/MF A01 


ESpance for Mass-11 users and 


DEBeOT IMF A 
DI 890151457 005,630 PC AQS/MF A01 
caeneinaan 


bog ohn Guide to SPEEDI: The Sandia <hr Engineer- 
mental Database Implementation 
D BOOS TOS/GAR 005,355 PC AO7/MF A01 
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DE89015170/GAR 
change materials as thermal po pny aa 
BESSoISITO/GAR 005,819 PC A03/MF A01 
DE89015171/GAR 


Freeze-dried processing of tungsten heavy alloys. 
DE89015171/GAR 006,191 PC A03/MF A01 


DE89015172/GAR 
of the International Energy Agency workshop 
on 4 
DE89015172/GAR 005,436 PC A05/MF A01 
DE89015175/GAR 


National Compensation Survey of Research and Develop- 
ment Scientists and eo 1989. Final report. Data ef- 
fective date: January 15, 1989. 

DE8915175/GAR 005,024 PC A18/MF A01 


DE@9013179/GAR 
Bhasé 2 safety analysis report: National Synchrotron Light 


5285015179/GAR 006,768 PC A06/MF A01 
DE89015180/GAR 
Energy Materials Seen Qin (EMaCC). Annual 


technical report, fiscal ; 
DE89015180/GAR 006,193 PC A25/MF A01 
DE89015183/GAR 


XRLSim model 
DE89015183/GAR 


DE89015185/GAR 
Programming in C at NMFECC (National Magnetic Fusion 


beamiseeGa 7 ; a 


005,659 PC A03/MF A01 
DE89015186/GAR 


US flow-1988. 
DE89015186/GAR 
DE89015187/GAR 


tions and user interfa 
006,336 PC Ad ‘A06/MF A01 


005,828 PC A03/MF A01 


FY 1988. 


Repository Techi activities, 
DE89015187/GAR 006,515 PC A03/MF A01 
DE89015188/GAR 


ferns of metal aui 


X-ray diffraction rocyanides. 
DE8901 Hirsy74 «lad 005,478 PC ‘A03/MF A01 
DE89015189/GAR 


fuel assembly hardware: Characterization and 10 
R 61 SS on eee Volume 3. Caicu- 
lated activity profiles of spent nuclear fuei assembly hard- 


ware for boiling water reactors. 
DE89015189/GAR 006,516 PC A08/MF A01 
Bae = neg ce 


hardware: Characterization and 10 


+ 61  Giaseiication for waste disposal. Volume 2. em 
— activity profiles of spent nuclear fuel assembly hard- 


water reactors. 


e for pressurized wai 
DE89018191/GAR 006,517 PC A07/MF A01 
DE89015192/GAR 


Aurora oil switch upgrade program. 
DE89015192/GAR 006,498 PC A04/MF A01 
DE89015194/GAR 


pte gee ear aoe for = —— —— Man- 


DE8901 B08 Oa/GAR 006.073 boa 03/MF A01 
le arm tests. 


DE89015195/GAR 
Aurora second si 
006,499 PC A03/MF A01 


ing 

DE89015195/GAR 
DE89015196/GAR 

Laser grooved and polycrystalline silicon solar cell re- 


DE89015196/GAR 005,834 PC A03/MF A01 
DE89015197/GAR 


Development of the rca composite gate for the 
modified auxiliary closure 
DE89015197/GAR 005,587 PC A03/MF A01 


DE89015198/GAR 
Fracturing Along the Grand Hogback, Garfield County, Col- 


DE89015198/GAR 006,459 PC A03/MF A01 
DE89015199/GAR 


Hanford cultural resources 
DE89015199/GAR 


DE89015200/GAR 
on considerations for ITER (international Thermonucle- 


ar Experimental Reactor) plasma facing components. 
DE89015200/GAR 006,500 PC A06/MF A01 


DE89015203/GAR 


Detailed analysis of the wake and free-flow characteristics 
at the Goodnoe Hills MOD-2 site. 
DE89015203/GAR 005,820 PC A0S/MF A01 


DE89015206/GAR 


907 PG A13/MF A01 


Desiccant moisture tion testing. Final report. 
DE89015206/GAR 006,169 PC A03/MF A01 
DE89015207/GAR 
pony effects on the MHD (Magnetohydrodynamics) 
Bis0018207/Gan "006,701 PC A03/MF A01 
DE89015208/GAR 
Repair, Sidetrack, Drilling, and Completion of EE-2A for 
Phase Production Service 


2 Reservoir . 
DE89015208/GAR 005,814 PC A04/MF A01 


DE89015210/GAR 
Environmental Monitoring for EG and G idaho Facilities at 
ene National Engineering Laboratory. Annual report, 
DE89015210/GAR 005,881 PC A06/MF A01 
DE89015211/GAR 


Corrosion rates of structural materials on the ocean floor. 
DE89015211/GAR 006,627 PC A03/MF A01 


DE89015213/GAR 
Fouling of turbine 

DE89015213/GAR 

DE89015214/GAR 


DOE/CEC (Department of Energy/Commission of the Euro- 
Communities “Aq on critical evaluation of radio- 


i data i 3 
DE86015214/GAR 006, 
DE89015226/GAR 
See 6 TSS peace Oe Sas ae 
89015226/GAR 005,520 PC A03/MF A01 
DE89015247/GAR 
anaes sae symbiosis: Emergence of symbiotic behavior 
DE89015247/GAR 006,272 PC A02 
DE89015248/GAR 


Davydov solutions at 300 kelvin: The final search. 
DE89015248/GAR 006,216 PC A02/MF A01 


DE89015250/GAR 
Quantum-mechanical derivation of the Davydov equations 
for multi-quanta states. 
DE89015250/GAR 006,217 PC A02/MF A01 
DE89015274/GAR 
Remote-controlled NDA (nondestructive assay) systems for 


fortes areas in a MOX (mixed oxide) 
89015274/GAR 006,561 PC A02/MF A01 


DE89015278/GAR 
Use of Chiorine Isotope nee to Trace Water 


tt Yucca Mountain 
* 006,518 PC A02/MF A01 


"005,573 PC AOS/MF A01 


PC A03/MF A01 


Movements ai 

DE89015278/ IGAR 
DE89015281/GAR 

Photoemission spectrum and optical in La2Cu04. 

DE89015281/GAR (006,977 PC A03/MF A01 
DE89015282/GAR 


Spectroscopy of the Amide-| Modes of Acetanilide. 
DE89015282/GAR 005,479 PC A03/MF A01 


DE89015293/GAR 
Inclusion of photon production and transport and e(+ )e(-) 
pair production in a particle-in-cell code for astrophysical 
ications. 
B280018283/GAR 006,769 PC A02/MF A01 
DE89015297/GAR 
Reversed-field-pinch (RFP) fusion neutron source: A con- 


—. 
DE89015297/GAR 006,501 PC A03/MF A01 
DE89015304/GAR 

8 Se 6 pein ee ts Se 


L — neutron diffraction. 
DE89015304/GAR 006,179 PC A02/MF A01 
DE89015339/GAR 


Atomic imaging and interfacial analysis. 
DE89015339/GAR 006,141 PC A03/MF A01 


DE89015361/GAR 


Quantitative analysis of fracture surfaces using fractals. 
DE89015361/GAR 006,180 PC A03/MF A01 


DE89015364/GAR 
—_ of Soil Chemis 


rotection ) Acid 
Deseo Is36N GA 
DE89015384/GAR 
Air cleaner Efficiencies for Removal of Nitrogen Dioxide 
and Volatile i nds. 
DE89015384/GAR 005,839 PC A03/MF A01 
DE89015410/GAR 
pe gpl a a comparative techno- 
economic analysis of coal liquefaction, coprocessing and 
e809 84 10/GAR 005,791 PC A03/MF A01 
DE89015524/GAR 
catalysts for liquid fuels from 
——. Technical report, April-June 1988. 
DE89015524/GAR 005,796 PC A10/MF A01 
DE89015541/GAR 
Progress report on grain boundaries. 
DE80015541/GAR 006,181 PC A03/MF A01 
DE89015567/GAR 
Annual outlook for US electric power 1989. Projections 


DE89015567/GAR 005,782 PC AOS/MF A01 
DE89015568/GAR 


Petroleum marketing monthly, May 1988. 
DE89015568/GAR 005, 797 PC A08/MF A01 


DE89015574/GAR 


ee Gaseous Fuels Spill Test ae 
89015574/GAR 005,798 PC A02/MF A01 
DE89015577/GAR 


Liquid-fed ceramic melter testing for the Hanford Waste Vit- 
tification Plant waste. 


bag for an EPA (Environmental 
in Assessment. 
006,027 PC A03/MF A01 


DE89015638/GAR 


DE89015577/GAR 
DE89015578/GAR 


Radioisotope Power System Fi 
DE89015578/GAR ar Ary 


DE89015581/GAR 


tion technologies resource manual. National Low-Level Ra- 


dioactive Waste 
520 PC A15/MF A01 


006,519 PC A03/MF A01 


analysis. 
A03/MF A01 


DE89015581/GAR 
DE89015585/GAR 

New semicustom integrated bipolar amplifier for silicon strip 

DE89015585/GAR 005,756 PC A03 
DE89015586/GAR 


Piping resulting from bellows mi 
89015586/ 006,770 
DE89015588/GAR 


bE B9015588/GAN 006,771 PC A03/MF A01 


DE89015590/GAR 
aay Gieidedins obtain Cuanent cdeied tea 


a Sas technical progress 
rapt No.4 ro, A 005,799 PC A03/MF A01 
ge i 


A03/MF A01 


Technical progress repr Ap Aerts 15- 15, 5 1088 
pate, Tern! progress Pe A03/MF A041 
DE89015596/GAR 


Cost and of fuels for electric 
DE89015596/ 005, 


DE89015604/GAR 


bonding i 
Final report for the study period 
DE89015604/GAR 


DE89015605/GAR 


plants 1988. 
PC A11/MF A01 


Part 2. 
DE89015605/GAR 
DE89015606/GAR 


005,801 PC A1S 


Hydrogen bonding in coal liquids and 
Final taport for Wo shady period, October 198 
DE89015606/GAR 


DE89015615/GAR 
Neutron cross section measurements using the Oak Ridge 
Suny 1988. linear accelerator. Performance report, July 1988- 
DE89015615/GAR 006,772 PC A03/MF A01 
DE89015616/GAR 


be radiological assessment of the Laboratory for 
Proleted Health Research. 
Be 15616/GAR 006,300 PC A03/MF A01 


DE89015617/GAR 
pram of 
DE89015617 GAR 

DE89015618/GAR 


Mey 14 1989. 
005,802 PC A1S 


a a eee oe 
: 006,702 PC A03/MF A01 

Computer Science Research. tion Directorate. 

DE89015618/GAR 005,696 PC A07/ME At 


DE89015619/GAR 
Environmental restoration and waste management. Five- 


Year Plan. 

DE89015619/GAR 005,993 PC A19/MF A01 
DE89015620/GAR 

Optical tuning in the arcs and final focus sections of the 

Stanford Linear Collider. 

DE89015620/GAR 006,773 PC A11/MF A01 
DE89015629/GAR 

ment for the interaction point of the SLC (Stan- 

ford Collider). 

DE89015629/GAR 006,774 PC A02/MF A01 
DE89015631/GAR 


Desetsest/GAR 


DE89015633/GAR 
Immersed field cluster klystron. 
DE89015633/GAR 

DE89015635/GAR 
Design of a high luminosity collider for the Tau-Charm Fac- 


89015635/GAR 006,777 PC A02/MF A01 
DE89015636/GAR 
Monte Carlo —_ of CP asymmetry measurement of a 


Tau-Charm F: 
DE89015636/' 006,778 PC A02/MF A01 
DE89015637/GAR 


SLC C lit collider) Ramen a os in 
Sin inear 
DE89015637/GAR PC A02/MF A01 


DE89015638/GAR 
a matching of 1.2 GeV positron beam to the SLC 
Collider) 


‘Stanford Linear 
89015638/GAR 2580 PC AGZ/MF AOt 
OR-15 


issues in TeV linear collider 
006,775 PC roy 


006,776 PC A02/MF A01 


February 01, 1990 
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DE89015644/GAR 
as and Environmental Sciences Program publica- 
DE89015644/GAR 006,331 PC A05S/MF A01 
DE89015649/GAR 
Recent ORNL (Oak Ridge National Laboratory) improve- 
hydrocode 


006,337 PC A03/MF A01 


«eee Systems and Materials (BTESM) 
and ae one ~yy >t transfer progress a 
for DOE ag of Energy) Office of Ment 

Dees sess, GAR 005,376 PC A04/MF ‘ior 
DE89015656/GAR 


Simulation of the welding of irradiated materials. 
DE89015656/GAR 006,571 PC A12/MF A01 


DE89015657/GAR 


Building Thermal Envelope +o cemtane and Materials (BTESM) 

and research utilization/t transfer progress report 

for DOE a of Energy) Office of my and 

DE89015657/GAR 005,377 PC A03/MF A01 
DE89015659/GAR 


users’ guide for SAMMY: Multilevel R-matrix fits to 


Bayes’ Revision 2. 
Deesosese/GAR ae 781 PC A08/MF A01 
DE89015665/GAR 
Research and Technology Development Fossil 
— progress report for 


005,803 PC A99/MF A04 


DR Sere any & a Bae Sa S 
DE8901 1S689/GAR 005,356 PC A06/MF A01 
DE89015690/GAR 


= se haan Department of Energy's 
DE8901 3800/GAR ics 005,830 PC A04/MF A01 


DE89015748/GAR 
Analysis of coaxial wire measurement of longitudinal cou- 

pling impedance. 
89015748/GAR 006,782 PC A02/MF A01 

pore 
es of DGEBA (diglycidyl ether 


of Diaphenol Al-t A)- epoxy resi 
DE89015749/GA! 005, 768 PC A03/MF A01 


DE89015775/GAR 


crystal polarimeters. 
Deseo: 5775/GAR 


DE89015838/GAR 
Performance of a broadbanded psc eg transducer with 
nondirectional receiv 


coaxially mou 
006,086 "PC A03/MF A01 


005,131 PC A03/MF A01 


mounted, 
DE89015838/GAR 
DE89015906/GAR 
Microstructural and Mi ical Characterization of Se- 
lected Shales in Support of Nuclear Waste Repository 
DE89015906/GAR 006,521 PC A03/MF A01 
DE89015916/GAR 
Autonomous mobile robot research using the HERMIES-III 


robot. 

DE89015916/GAR 006,093 PC A02/MF A01 
DE89015931/GAR 

Curriculum model for Nevada Test Site radiation protection 


De89018931/GAR 

DE89015931/G, 006,301 PC AO5/MF A01 
DE89015970/GAR 

nae Deere & Satnpanes Sty ete 


— e rapid nealing. 
9015970/GAR 006,718 PC A02/MF A01 
DE89015976/GAR 


. — st molengt targets for 256 MeV protons. 
Bessoiseve/Gnn 006,783 PC A03/MF A01 
DE89015985/GAR 
Unusual (eosin bonding patterns in AF (aminofluorene) 
ene) modified DNA. 


and AAF ( 
DE89015985/ 006,249 PC A03/MF A01 
Dese01808e/GAR 


aspects of the friction of hot-filament-grown 
diamond films. 
DE89015986/GAR 006,129 PC A02/MF A01 
DE89015989/GAR 


control projects in 9206 Facili 
006,507 


Contamination 
DE89015989/GAR 
DE89015997/GAR 
MHD ( ic) integrated topping 
ow Fi sag 4 Yochnical progress report, feet. 


‘A03/MF A01 


988--October 31, 1 
DE89015997/GAR 
DE89015998/GAR 
Radiative properties of ash and slag. Seventh quarterly 
a, Fi 1, 1989-June 30, 1989. 
89015998/GAR 006,123 PC A0S/MF A01 
DE89016006/GAR 


OR-16 VOL. 90, No. 3 


005,821 PC A08/MF A01 


DE89016006/GAR 
DE89016010/GAR 


se F ranra ly ol eae aeanen Sa ae eee. 


DES! D160 10/GAR 005,357 PC A04/MF A01 
ae 


energy design guidelines development method- 
ogy ana ropa 


005,358 PC A06 
DE89016013/GAR 
a a design eer development method- 
ieee mioal mupport document document: Supplement. 
Beetoeo1s/GAR 005,359 PC AO5/MF A01 
DE89016014/GAR 
Design tool selection and use. Design information booklet 


No. 4. 

DE89016014/GAR 005,360 PC A03/MF A01 
DE89016015/GAR 

International Energy pA i Bis (IEA) Task Vill passive and 

hybrid solar low Residential design-build 

projects: Archetype/ Senta Fe Geedaguant project summa- 

&89016015/GAR 005,361 PC A08 
DE89016017/GAR 

Planning for greater-confinement disposal. Volume 2. Ap- 


89016017/GAR 006,522 PC AO7/MF A01 
DE89016018/GAR 
for greater-confinement disposal. Volume 1. Alter- 


natives and me’ 
DE89016018/GAR 006,523 PC A06/MF A01 
DE89016020/GAR 
eee 6 See 0 See 


mined an Injection Well Si ‘ 
DE89016020/GAR 1524 PC A03/MF A01 


DE89016033/GAR 
Steam explosion studies with molten iron-alumina generat- 
ed by thermite reactions. 
DE89016033/GAR 006,562 PC A03/MF A01 
DE89016034/GAR 
Stretched-membrane heliostats for solar central-receiver 


plants. 
e89016034/GAR 005,835 PC A03/MF A01 
DE89016038/GAR 
Results of the Radiological Survey at 99 Garibaldi Avenue, 


Lodi, New Ji (LJ064). 

DE89016038/GAR 005,994 PC A03/MF A01 
DE89016044/GAR 

SS ae ah peas ee 


im by acoustic emission monitoring. 
DE89016044/GAR 006,563 PC A03 


DE89016050/GAR 
Massachusetts Institute of Technology Plasma Fusion 
Center, 1988-1989 report to the President. 
DE89016050/GAR 006,703 PC A03/MF A01 


DE89016057/GAR 


006,784 PC A12 


Radiolysis and 

DE89016057/GAR 
DE89016058/GAR 

2000-hour stress-corrosion cracking tests on 90-10 cupron- 

ickel in simulated Hanford groundwater. 

DE89016058/GAR 006,525 PC A03/MF A01 


DE89016059/GAR 
es San a > ae eee 


analysis 
a comparative study of seven fusion rea 
DEB9016080/ GAR 006,502 PC A0G/MF 01 
DE89016061/GAR 


006,564 PC A02/MF A01 


ee | ~~_peeat services for the 


intial php commercial sectors. 
DE89016061/GAR 005,783 PC A04/MF A01 
DE89016064/GAR 


General analytical evaluation program (GAE). Final report, 


1979-1984. 
DE89016064/GAR 006,565 PC A14/MF A01 
DE89016066/GAR 


Five year research plan: 1989-1993. Solar buildings for a 


better America: Draft. 
DE89016066/GAR 005,362 PC A03/MF A01 
DE89016120/GAR 


Recharge to the North Richland Well Field. 
DE89016120/GAR 006,471 PC A03/MF A01 


DE89016123/GAR 
Hazard rate for a two-channel protective system subject to 


a high demand rate. 
DE89016123/GAR 006,539 PC A02/MF A01 
DE89016157/GAR 
(Version 2) of the North Atlantic Seasonal Ni Model 
(Version aa Trip Report, July 17-21, 1989. 
pessoret SICA 625 PC A02/MF A01 


DE89016161/GAR 
alps y sb a and Condensation Reactions of 
and Concentrated TEOS (Tetraethylorthosilicate) So- 
halon. Draft. 
DE89016161/GAR 005,480 PC A03/MF A01 
DE89016169/GAR 


ee. of Geopressured Brines and Wells in the Gulf 
and Opportunities for Industrial/Research Participa- 


DE89016169/GAR 
DE89016172/GAR 
=~ B-loop steam ee tube sheet loose debris ex- 


ination and ai 
DE89016172/GAR 006,540 PC A09 
DE89016173/GAR 
Hanford Waste Vitrification Plant. Dangerous Waste Permit 


DeB9016173/GAR 005,995 PC A19/MF A01 
DE89016175/GAR 

"0, The ARCHIVE Computer Coden owes: Volume 
DE89016175/GAR 005,251 PC A06/MF A01 
DE89016183/GAR 

hee od a of the phase separation in 


La2Cu0(4.032). 

DE89016183/GAR 006,719 PC A02/MF A01 
DE89016185/GAR 

Use of molecular modeling to design alkane activation cata- 


BE89016185/GAR 005,804 PC A03/MF A01 
DE89016189/GAR 
Development of an aluminum toroidal shell-type impact lim- 


iter. 
DE89016189/GAR 006,508 PC A03 
DE89016190/GAR 


006,460 PC A02/MF A01 


Spent fuel transportation cask for the twen 
DE89016190/GAR 006,509 


DE89016202/GAR 
—__ ‘Spring She | Radi 


4 Raffinate 
eoso1es02tG 
—a,e2- 
INEL (Idaho National Engineering Laboratory) Contract 
os mar Screening Program Technical Documentation. 
5289016209/GAR 006,044 PC AO5/MF A01 
DE89016210/GAR 
Accident safety comparison of elements to define low acti- 


vation materials. 
006,302 PC A10/MF A01 


-first century. 
A03/ MF A A01 


= Characterization of the 
"05,996 PC A05/MF A01 


DE89016210/GAR 
DE89016223/GAR 
Example of a reaction-diffusion system with nonlinear com- 
| interactions. 
89016223/GAR 006,200 PC A03/MF A01 
DE89016224/GAR 
iffusion, segregation, and recrystallization in high-dose 
ion-i ited Si. 
DE89016224/GAR 006,720 PC A02/MF A01 


DE89016235/GAR 
Results of the R ical Survey at 80 Industrial Road, 


Lodi, New J (LJ061). 
DE89016235/GAR 005,997 PC A03/MF A01 
DE89016239/GAR 


ignal validation. 
A04/MF A01 


Multi-dimensional ‘ hypercube for 
DE89016239/GAI 006,541 
DE89016241/GAR 


Testing Systems Database administrator guide. 
DE89016241/GAR 005,025 PC A04/MF A01 


DE69016243/GAR 


Testing Systems Database interface operation manual. 
DE89016243/GAR 005,026 PC A05/MF A01 


DE89016245/GAR 


Testing systems database specifica 
DEB9016245/GAR 


DE89016268/GAR 
Investigation of energy balances in palladium cathode elec- 
ts. 


trolysis experimen’ 
DE89016268/GAR 006,785 PC A03/MF A01 
DE89016269/GAR 


PBF/BNCT Program for cancer treatment. Bulletin. 
DE89016269/GAR 006,303 PC A03/MF A01 


DE89016271/GAR 


Genetic toxicology in developing countries, Guadalajara, 
Mexico, July 19-24, 1989. Foreign trip report. 
DE89016271/GAR 006,322 PC A03/MF A01 


DE89016272/GAR 


Photosynthesis in intact plants. 
DE89016272/GAR 


DE89016275/GAR 


Characterization of pore evolution in ceramics during creep 
failure and densification. Progress report. 
DE89016275/GAR 006,124 PC A03/MF A01 


DE89016277/GAR 
Petrology and Emplacement Dynamics of the Intrusive and 
Extrusive Rhyolites of Obsidian Dome Inyo Craters Volcanic 


Chain, Eastern California. 
DE89016277/GAR 006,461 PC A04/MF A01 
DE89016284/GAR 


- paced symmetry breaking in 4-dimensional heterotic 


DE89016284/GAR 006,786 PC A02/MF A01 
DE89016286/GAR 


Short-rotation wood e 
DE89016286/GAR 


005.02 027 PC A06/MF A01 


ress report. 
3220 PC A02/MF A01 


crops: Presentation notes. 
005,836 PC A03/MF A01 
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DE89016302/GAR 


Characterization of GaAs/Si/GaAs heterointerfaces. 
DE89016302/GAR 005,725 PC A02/MF A01 


DE89016303/GAR 
_—— resource utilization for multiprocessor joint execu- 


0E59016303/GAR 005,639 PC A02/MF A01 
DE89016306/GAR 


Methods to decrease defect density in GaAs/Si heteroepi- 


taxy. 

DE89016306/GAR 006,721 PC A03/MF A01 
DE89016308/GAR 

py characterization of high temperature materials using 


an imaging detector. 
DE89016308/GAR 005,481 PC A03/MF A01 
DE89016309/GAR 
Operation and Research at the Ithaca MAP3S Regional 
— Chemistry Site. Annual Progress Report for 


989. 

bE86016309/GAR 005,262 PC A03/MF A01 
DE89016311/GAR 

DEWFALL X.0 (Unverified Prototype): Engineering Software 

for Non-Steady Radial Energy sachs with Vaporization/ 

Condensation. Draft User Manual. 

DE89016311/GAR 005,263 PC A11/MF A01 
DE89016314/GAR 


Systems Control and Receiving Station. Quarterly Report, 


il-June 1989. 
89016314/GAR 006,462 PC A03/MF A01 
DE89016316/GAR 
Mapping the human 
DE89016316/GAR 
DE89016317/GAR 
In vivo and in vitro replication studies of a mutant SV40 
virus isolated from transformed human cells. 
DE89016317/GAR 006,266 PC A11/MF A01 
DE89016318/GAR 
Long-term solar-terrestrial observations. 
DE89016318/GAR 005.13 132 PC AOS/MF A01 
DE89016319/GAR 
coe oe oan. © papaya est ee | Lal 8. Pas- 
sive and hybrid solar energy : report. 
DE89016319/GAR 005,784 PC A06/MF A01 
DE89016336/GAR 


Comparison of ones and gluon jets produced in 3-jet e(+ 
)e(-) annihilation events. 
006,787 PC A02/MF A01 


006,250 PC A03/MF A01 


DE89016336/GAR 
DE89016338/GAR 


BRANDEX: A FORTRAN/Pascal code to calculate the mul- 

tiple binary splitting of an excited nucleus. 

DE89016338/GA\ 006,788 PC A03/MF A01 
DE89016339/GAR 

Integrated data bases in environmental health applications. 

DE89016339/GAR 005,882 PC A02/MF A01 
DE89016354/GAR 


pe of Uinta Basin, Utah crude oil and biodegraded 


products. 
DE89016354/GAR 005,805 PC A03/MF A01 
DE89016360/GAR 


Recovery of Volatile Organic ona 
DE89016360/GAR 005,840 


DE89016385/GAR 
Applications of parallel supercomputers: Scientific results 


and computer science lessons. 
DE89016385/GAR 005,640 PC A05/MF A01 


DE89016409/GAR 
Neutrino physics: Summary talk. 
DE89016409/GAR 
DE89016414/GAR 


Telemanaged systems. 
DE89016414/GAR 


DE89016436/GAR 
SOMED (School of Mines and Energy Development). 


Annual report, 1987-1988. 
DE89016436/GAR 006,479 PC A03/MF A01 
DE89016450/GAR 


One carbon metabolism in anaerobic bacteria: Regulation 
of carbon and electron flow during organic acid production. 


Progress ri 
006,267 PC A02/MF A01 


PC A03/MF A01 


006,789 PC A03/MF A01 


005,681 PC A02/MF A01 


eport. 
DE89016450/GAR 

DE89016500/GAR 
New streak tube design with a high signal to noise ratio 


and fast time 
DE89016500/GAR 006,790 PC A02/MF A01 
DE89016516/GAR 


Structured approach to SNM (Special Nuclear Material) 


anomalies r 
DE89016516/GAR 006,576 PC A02/MF A01 
DE89016519/GAR 


Comprehensive method for evaluating safeguards 
the insider threat. The Insider Evaluation 
ASSESS (Analytic — and 


Safeguards and Securit 
DE89016519/GAR 006,577 PC A02/MF A01 
DE89016549/GAR 


Saws Petroleum Reserve. Quarterly Report, May 15, 


DE89016549/GAR 
DE89016619/GAR 
—_ effects in a wave heating, Part 2: propagation 


and absorption with minority species. 
DEa9016019/GAR “— 006,704 704, PC A03/MF A01 
DE89016637/GAR 


Response of isotropic brittle materials to abrasive process- 


es. 
DE89016637/GAR 006,155 PC A02/MF A01 
DE89016649/GAR 


005,831 PC A02/MF A01 


DE89016649/ 005,757 PC A02/MF A01 
DE89016652/GAR 
— failure of silver-aided diffusion welds between 


5289016852/GAR 006,159 PC A03/MF A01 
DE89016833/GAR 
Span Se RD oF RENNIN nes ye 


DE89016833/GAR 006,526 PC A03/MF A01 
DE89016850/GAR 


Low-energy heavy-ion reactions: Some recent develop- 

DE89016850/GAR 006,791 PC A03/MF A01 
DE89016936/GAR 

Advanced neutron source final preconceptual reference 


core design. 

589016836/GAR 006,503 PC A06/MF A01 
DE89016937/GAR 

Study and development of advanced control techniques for 


nuclear reactors and 
006,542 PC A04/MF A01 


Industrie und Ener- 
Forschui 


BE89910845/GAR 
DE89910932/GAR 
Poersortreig = 2 yeh oer pe aetna spans 
lastungen. (Inhibiting effect of calcium at higher pollutant 
DE89910932/GAR 
DE89911267/GAR 


a von Sere Se Pro- 
Analyse, ag 9 (Emmission Measurements 


of Chlorinated 
inal 
DE8991126 008, 841 go AbS/ME Abt 


'7/GAR 
pap he 

a. am Solarturmkraftwerk 

petty IS der IEA in yond (Measurement of radiation 

intensity at the solar tower plant SSPS/CRS of the IEA 


(International Energy Agency) in ). 
DE89911461 GAR Soaeer PC A03/MF A01 


DE89911495/GAR 
Framework of Cloud Parameterization Including Ice for 3-D 


Mesoscale Models. 
DE89911495/GAR 005,264 PC A03/MF A01 
DE89914428/GAR 
— Implications of a Wind Driven Generator Located in 
Residential Area. 


DE89914428/GAR 005,822 PC A0s 
DE89914429/GAR 

Effect of met i i i a 

— warp ed pmneten on wind turbine behav. 

DE89914429/GAR 005,823 PC A03/MF A01 
DE89914430/GAR 

+ nema ace generator testing on the WEG MS- 


Be8eot 4430/GAR 005,824 PC A06/MF A01 
DE89914431/GAR 

Options for variable speed operation of horizontal axis wind 

turbine generators. 

DE89914431/GAR 005,825 PC A06/MF A01 
DE89914538/GAR 

Designer's manual for the energy efficient refurbishment of 


housing. 
DE89914538/GAR 005,363 PC A03/MF A01 
DERAT-29/5025-20 
imental Investigation of a Three Dimensional Wake in 


the Vicinity of a Wing-Body Junction. 
N89-29325/2/GAR 005,064 PC A06/MF A01 


ya sen 


005,785 PC A03/MF A01 


006,323 PC A03/MF AO1 


a. am Solarturmkraftwerk 
Sopsvche der IEA in ‘ok (Measurement of radiation 
plant SSPS/CRS of the IEA 


(International Energy Agency) in ). 
DE89911461/GAR anaeer PC A03/MF A01 


DHHS/PUB/PHS-89-1076 
ire Design in the Research Laboratory: 
Series 6. nition and Survey ‘ement No. 1. 
PB90-119793/GAR 005,330 PC A04/MF A01 
DI-BR-APO-CCRR-89-8-VOL-1-PT-1 


Phase B of the Tucson Aque- 
Volume 1. Syntheses and In- 


DOD-D-1348.30 


PB90-115791/GAR 005,309 PC A12/MF A02 
DI-BR-APO-CCRR-89-8-VOL-1-PT-2 


Hohokam along Phase B of the Tucson Aque- 
duct Garival Arzone Project Volume 1. Syntheses and In- 
PB90-115809/GAR 005,310 PC A12/MF A02 


VOL-3 


ee eee ae ae 
Arizona Project. Volume 3. Excavations at 
Water World (AZ AA:16:94). A Rilllito Phase Ballcourt Vil- 


in the Avra Valley 
115817/GAR 005,311 PC A15/MF A02 


DLC/FLU-INT-TN-003 


Hypersonic Blunt 
N89-29721/2/GAR 
DLG-538031 
Rolle des Calciums als Inhibitor bei hoeheren Schadstoffbe- 
lastungen. (Inhibiting effect of calcium at higher pollutant 
006,323 PC A03/MF A01 


005,071 PC AOS/MF A01 


DE89910932/GAR 
DMI-TR-89010 
Novel in es Ellipsometer for Real Time 


AD-At3 2 13 218/1/GAR 005,470 PC A03/MF A01 


DNA-TR-85-293-A 
Smoke Produced by Nonurban Target-Area Fires Following 


a Nuclear Sade 

AD-A213 304/9/ 006,433 PC A08/MF A01 
DNA-TR-88-98-V-3 

Sa ans Gradient B Drift Transport Rise- 


AD-AZI3 029/S/GAR 006,505 PC A03/MF A01 
DNE-9015033-PT.2B 


ee ee eee. 1986/87. Deel 


New projects) 


005,039 PC A09/MF A01 
DOD-D-1205.18 


Full-Time Support to the Reserve Components. 
PB90-122037/GAR 006,384 PC A03/MF A01 


DOD-D-1215.4 

Medical Training in the Reserve 
PB90-120585/GAR 
DOD-D-1215.5 


Components. 
006,422 PC A02/MF A01 


Participation in Reserve Training Programs. 
PB90-120577/GAR 006,382 PC A02/MF A01 


DOD-D-1215.6 


Uniform Reserve, Training and Retirement Categories. 
PB90-120569/GAR 006,381 PC A03/MF A01 


DOD-D-1215.8 
Senior Reserve Officers’ Ti 
PB90-120551/GAR 

DOD-D-1215.14 


Corps Programs. 
aia PC A03/MF A01 
Armed Forces Health 
PB90-124884/GAR 


129 PE AGS ME A03/MF A01 
DOD-D-1215.15 


Reserve Officers Foreign Ex ener 
PB90-120593/GAR a PC A01/MF A01 


DOD-D-1300.4 


Inter-Service Transfer of 
PB90-122110/GAR 


DOD-D-1300.6 


1 Officers. 
006,447 PC A02/MF A01 


C aati ; 
PB90-120627/GAR 
DOD-D-1300.13 
Enlisted Crew Member 
PB90-120619/GAR 
DOD-D-1340.13 


ial Pay for Medical Corps Officers. 
90-124876/GAR 


DOD-D-1340.17 


Allotments for Child and 
PB90-124868/GAR 


DOD-D-1342.16 
ee ee ee eT oe 
Children Pursuant to Section 6, Public Law 81-874, as 
Amended. 
PB90-124801/GAR 006,403 PC A03/MF A01 
DOD-D-1344.3 
Paternity Claims and Involving Mem- 
bers and Former Members of the Armed Forces. 
PB90-124777/GAR 006,400 PC A02/MF A01 
DOD-D-1344.8 


Interment Allowance 
PB90-124769/GAR 


DOD-D-1348.19 
Award of Trophies and Similar Devices in Recognition of 
Accomplishments. 
PB90-124751/GAR 006,399 PC A01/MF A01 
DOD-D-1348.30 


Secretary of Defense Maintenance Awards Pr 
PB90-124744/GAR 006,398 PC 


006,425 PC A03/MF A01 


Flying Duty. 


006,424 PC A01/MF A01 


006,428 PC A02/MF A01 


006,427 PC A03/MF A01 


for Deceased Active Duty Personnel. 
006,448 PC AO1/MF A01 


‘am. 
/MF A01 
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DOD-D-1402.4 
Entry for Selected Firefighter and Law Enforcement 


PB90-124827/GAR 006,405 PC A01/MF A01 
DOD-D-1412.2 
Contributions to State Retirement Programs for National 


Guard Technicians. 

PB90-124892/GAR 006,407 PC A02/MF A01 
DOD-D-1430.2 

Civilian Career 

PB90-124785/GAR 
DOD-1-1215.7 


006,401 PC A02/MF A01 


Reserve Retirement 
PB90-120601/GAR 006,423 PC A02/MF A01 
Incident to a Permanent Change of Station 

) for Members of the Uniformed Services. 
124850/GAR 006,449 PC A02/MF A01 


DOD-I-1400.32 
Planning for the — (Depart- 
Defense) U.S. Citizen Civilian Work F 
Pa00. 12481 9/ 006,404 PC AO: A03/MF A01 
DOD-1-1416.8 


12a836/GAR - Foreign e 406 "PC PC A01/MF A01 


DOD-I-1424.3 
Home Leave for DOD (Department of Defense) Civilian Em- 


124843/GAR 006,426 PC A01/MF A01 
DOD-I-1430.11 


oe (Department of Defense) Civilian Career Knowledge 

PB90-124793/GAR 006,402 PC A01/MF A01 
DOD-1402.3-H-C1 

Senior Executive Service, Performance Planning and Eval- 


uation. 4, Change 1. 
PB90-1 /GAR 005,031 PC A01/MF A01 
DOD-4100.39-M-VOL-1-3 
~~ 7¥ Data Pan gem (DIDS) Procedures 
1. General and Administrative Information. 


006,375 PC A02/MF A01 


Defense 
—- 
PB90-116872/GAR 
DOD-4100.39-M-VOL-1-4 
Defense moupeind Data — (DIDS) he ann 
Manual. — 1. General and Administrative Information. 
PB80"1 16906/GAR 006,377 PC A02/MF A01 
DOD-4100.39-M-VOL-1-5 


Defense integrated Data pe (DIDS) Procedures 
Manual. Volume 1. General and Administrative Information. 


Change 5. 
PB90-123167/GAR 006,390 PC A03/MF A01 
DOD-4100.39-M-VOL-2-2 


Defense integrated Data System (Di Procedures 
Manual. Volume 2. eR Be 


2. 
PB90-122607/GAR 
DOD-4100.39-M-VOL-2-3 
Defense Integrated Data System 
— Volume 2. Multiple Application 
PB90-116914/GAR 
DOD-4100.39-M-VOL-2-4 
Defense integrated Data System (DIDS) Procedures 
— Volume 2. Multiple Application Procedures. Change 
PiB90-116922/GAR 
DOD-4100.39-M-VOL-3-4 


a hme ogg Data System (DIDS) Procedures 
3. Development and Ran le of Item 
Logetcs Dela Tone. 


006,386 PC A02/MF A01 
DOD-4100.39-M-VOL-4-2 
Defense Integrated Data System (DIDS) Procedures 
identification 


Manual. Volume 4. Item | " oe 2. 
PB90-123183/GAR 006,392 A02/MF A01 


DOD-4100.39-M-VOL-5 
Defense integrated Data System (DIDS) Procedures 
Manual. Volume 5. Data Bank Int pa Bay 
PB90-122540/GAR PC A04/MF A01 


DOD-4100.39-M-VOL-6-3 
oa. A yy Data System (DIDS) Procedures 


_ aE g87 ” PC AO3/MF A01 


PB90-1 DeSTa/GAR 
gg et 


Defense Integrated Data System (DIDS) + ee 
Manual. Volume 6. ‘ ; 
006,388 PC 3/MF AO1 


006,389 PC A03/MF A01 


DIDS) Procedures 
ocedures. Change 


006,378 PC A02/MF A01 


006,379 PC A02/MF A01 


a es Data yo (DIDS) Procedures 


identifier Code (DIC) Input/ 
Se 
123; 006,393 PC A03/MF A01 
DOD-4100.39-M-VOL-10 
Defense integrated Data System (DIDS) Procedures 
Manual. Volume 10. Multiple Application Reference. Errata. 
PB90-123175/GAR 006,391 PC A01/MF A01 
DOD-4100.39-M-VOL-10-2 


Defense Integrated Data DIDS) Procedures 
— 10. sasigle  Appaeaion Reference. 


OR-18 VOL. 90, No. 3 


PB90-123290/GAR 
gorse 12-2 


006,397 PC AOS5/MF A01 


Integrated Data System (DIDS) Procedures 
po manng Volume 12. Data Element Dictionary and Glossary 
of Terms/Acronyms. 2. 

PB90-123258/GAR 006,395 PC A14/MF A02 
DOD-4100.39-M-VOL-13 


Integrated Data 
Manual. Volume 13. Materiel 


Tables. 
PB90-123241/GAR 
DOD-4100.39-M-VOL-14-1 
Defense Integrated Data System ang ~~. ee! 
Manual. Volume 14. Reports and Statistics. yr 
006,374 PC A03/MF A01 


(DIDS) Procedures 
janagement Decision Rule 


006,394 PC A1S/MF A02 


Defense Integrated Data System (DIDS) Procedures 
Manual. Volume 15. Publications. 3. 
PB90-116898/GAR 006, 3: PC A03/MF A01 


DOD-4100.39-M-VOL-16 


Defense Integrated Data Seve (DIDS) Procedures 
Manual. Volume 16. Logistics Remote Users Network. 
PB90-123266/GAR 006,396 PC A12/MF A02 


gee 


of Approved Recurring ——— R 
PEDO 16658/GAR 73 PC AOS! AOS/ ME A01 


DODA-AR-005-064 


Factor of ey with Particular Emphasis on 
Cattell’s 16PF: A Literature 
AD-A213 073/0/GAR 005,326 PC A03/MF A01 


DODA-AR-005-829 
Economic Indicators Selected Countries, June Quarter 


1989. 
AD-A213 294/2/GAR 005,405 PC A04/MF A01 
DODA-AR-005-862 


Containment Characteristics of Explosives Build- 
ings and Other Forms of Fragment Protection for HD 1.1 
and HD 1.2 Up to 2.5 kg TNT Equivalent. 
AD-A213 293/4/GAR 006,653 PC A03/MF A01 


DOE/BC/14126-10 
sd Effects in Steady-State Flow in Heterogeneous 


es. 
DE89000758/GAR 006,478 PC A03/MF A01 
DOE/CE-0260-DRAFT 
Five year research pian: 1989-1993. Solar buildings for a 
America: Draft. 


better 4 
DE89016066/GAR 005,362 PC A03/MF A01 
DOE/CE/10509-H2 


Se Sere Saeiine sangeet Be 
esidential and commercial sectors. 


DE89016061 /GAR 005,783 PC A04/MF A01 
DOE/CE/30806-T1 


prey ob» be ge ag pporenaiay eh od oe eS. Pas- 
sive hybrid solar iow energy nical report. 
DE89016319/GAR 005, 78 PC A06/MF A01 


DOE/CE/30806-T4 
Design guidelines for — efficient passive solar homes. 


in information lo. 3. 
DES: 01601 0/GAR 005,357 PC A04/MF A01 
ree 


rjc guidelines development method- 
ogy tana 6012/GAR 


005,358 PC A06 
DOE/CE/30806-T7 
Residential juidelines —— method- 
Technical support dc 


5 document: Suppleme: 
DE89016013/GAR 005,359 PC AOS /MF A01 
DOE/CE/30806-T8 


ign tool selection and use. Design information booklet 


No. 4. 
DE89016014/GAR 005,360 PC A03/MF A01 
DOE/CE/30806-T9 


International Energy Agency (IEA) Task Vill passive and 
hybrid solar low bey] "= Residential design-build 
yaaa Archetype/Santa Fe development project summa- 


BEB9016015/GAR 005,361 PC A08 
DOE/DF/MT-90/011 


1988 (EIA Form 6). 


Coal Distribution 
PB90-500497/GAR 005,812 CP T02 
DOE/DF/MT-90/012 


Quarterly Coal R 
PB90-500505/GA\ 


DOE/DF/MT-90/013 
Annual Electric Generator Report (Form EIA-860) 1900- 


1988 (ASCIl). 
PB90-500513/GAR 005,780 CP T02 
DOE/DF/MT-90/014 


Annual Electric Generator Report (Form EIA-860) 1900- 


1988 (EBCDIC). 
PB90-500521/GAR 005,781 CP T02 
DOE/EIA-0191(88) 


4 fuels for electric utility plants 1988 
005,829 PC A11/MF A01 


(QCR), 1988. 
005,813 CP T02 


Cost and 

DE89015596/ 
ommaaean 

Petroleum marketing monthly, May 1988. 

DE89015568/GAR 005,797 PC A08/MF A01 


DOE/EIA-0474(89) 
Annual outlook for US electric power 1989. Projections 


DE89015567/GAR 005,782 PC A0S/MF A01 


DOE/ER-0415 
Energy Materials Coordinating Committee (EMaCC). Annual 
fiscal at hy 


technical report, 

DE89015180/GAR 006,193 PC A25/MF A01 
DOE/ER-0421 

— of 

DE8S01 5617/GAR 
DOE/ER/13065-587 


Comparison of quark and gluon jets produced in 3-jet e(+ 
-) annihilation events. 
DE89016336/GAR 006,787 PC A02/MF A01 


DOE/ER/13594-T2 


Photosynthesis in intact plants. ess fr 
DE89016272/GAR Non 220 Pe Ao2/MF A01 


DOE/ER/13719-3 
One carbon metabolism in anaerobic 9 Regulation 
of carbon and electron flow during organic acid production. 
DE60016450/GAR 006,267 PC A02/MF A01 
DOE/ER/13721-T1 
Petrology and Emplacement Dynamics of the Intrusive and 
Extrusive Rhyolites of Obsidian Dome Inyo Craters Volcanic 


Chain, Eastern California. 
DE89016277/GAR 006,461 PC A04/MF A01 
DOE/ER/25009-806 
Applications of 
and computer 
DE89016385/GAR 
DOE/ER/40326-9 


Neutron cross section measurements using the Oak Ri 
electron linear accelerator. Performance report, July 1 


July 1989. 

DE89015615/GAR 006,772 PC A03/MF A01 
DOE/ER/45063-1 

Characterization of pore evolution in ceramics during creep 

failure and densification. Progress report. 

DE89016275/GAR 006,124 PC A03/MF A01 
ee 


ress report on grain boundaries. 
DE 9015541/GAR © 006,181 PC A03/MF A01 


DOE/ER/53212-142 
Boundary effects on the MHD (Magnetohydrodvnamics) 


dynamo in laboratory q 
DE89015207/GAR 006,701 PC A03, VF A01 
DOE/ER/53266-25 


Kinetic effects in Alfven wave ae Part 2: propagation 


and absorption with a single ea 
DE89016619/GAR 006,704 PC A03/MF A01 


DOE/ER/60292-5 
Operation and Research at the Ithaca MAP3S Regional 
—- Chemistry Site. Annual Progress Report for 
bE89016309/GAR 005,262 PC A03/MF A01 
DOE/ER/60590-T1 


Long-term solar-terrestrial observatio 
DE89016318/GAR 005, 192 


DOE/ET/51013-273 


Massachusetts Institute of Technology Plasma Fusion 
Center, 1988-1989 report to the President. 
DE89016050/GAR 006,703 PC A03/MF A01 


DOE/ET/51013-T214 


Sapte a 0 Sutin cneidees exits seth oot he a 
tion to a comparative study of seven fusion reactor de 
DE89016059/GAR 006,502 PC A06/Mr 01 


DOE/FE-0116-1 
a Petroleum Reserve. Quarterly Report, May 15, 


DE89016549/GAR 005,831 PC A02/MF A01 
DOE/FE-0130 


applications in the Magnetic Fusion 
, 006,702 PC A03/MF A01 


lel supercomputers: Scientific results 
lessons. 
005,640 PC A05/MF A01 


PC A05/MF A01 


iquefied Gaseous Fuels Spill Test Suey. 
DE89015574/GAR 005,798 


DOE/LLW-53T 
Planning for Sate disposal. Volume 1. Alter- 


natives and met 
DE89016018/GAR 006,523 PC A06/MF A01 
DOE/LLW-58T 


Planning for greater-confinement disposal. Volume 2. Ap- 


pendices. 

DE89016017/GAR 006,522 PC A07/MF A01 
DOE/LLW-76T 

Low-level radioactive waste volume reduction and stabiliza- 

tion tech ies resource manual. National Low-Level Ra- 

dioactive Waste Management Program. 

DE89015581/GAR 006,520 PC A15/MF A01 
DOE/MA/00356-H4 

National Compensation Survey of Research and Develop- 

ment Scientists and Engineers, 1989. Final report. Data ef- 


fective date: January 15, 1989. 
DE89015175/GAR 005,024 PC A18/MF A01 


PC A02/MF A01 
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DOE/MC/21023-2718 
Second-generation pressurized fluidized bed combustion 
research and development needs, Phase 1, Task 2. 
Deas STZ/GAR 005,778 PC A04/MF A01 
OE ie eee 
and downstream unit 


eaten tion crt penned 


to June 1987. 
bee 7a/GAR 005,786 PC A10/MF A01 
DOE/MC/21063-2707 


report, Jul 
74/GAR 


ape mp 
ae Seen Enhanced Oil Recovery. Tech- 
nae Sate 


006,477 PC A04/MF A01 
DOE/METC-89/6104 


Conte: PY 86 program ropot. en aes 


De89000949/GAR 005,792 PC A06/MF A01 
DOE/NE/37959-33 


Multi-dimensional hypercube for 
DE8901 e230/GAH 


— validation. 
006,541 A04/MF A01 
DOE/NV/10630-T2 


Curriculum model for Nevada Test Site radiation protection 
technician , 


DE89015931/ 006,301 PC A0S/MF A01 
ie gps 


etdon Spring Ste meet eae Characterization of the 
O80! 


005,996 PC A0S/MF A01 
scneunenecne 
Se ee SS SOD ON, on. CN 1988. Revi- 


589014401 /GAR 006,538 PC A0S/MF A01 
rng 1 


ee eS ae 


nical progress report, 
argee es 5524/GAR 
DOE/PC/79901-T4 


Radiative properties of ash and slag. Seventh quarterly 


Fi 1, 1989-June 30, 1 
Des9b15808/GAR 006, 123 PC AOS/MF A01 
DOE/PC/80535-T3-PT.1 


bonding in coal liquids and coal liquid distillates. 
Final report for the study period, October Sea 1989. 
DE89015604/GAR 005,800 PC A17 


DOE/PC/80535-T3-PT.2 
Hydrogen yng A in coal liquids and coal liquid distillates. 
ore report for the study period, October 1985-May 1989: 
DE89015605/GAR 005,801 PC A1S 
DOE/PC/80535-T3-PT.3 
Hydrogen bonding in coal liquids and coai liquid distillates. 
Final Roort tor Oe etudy pord, October 1 May 1989. 
DE89015606/GAR 005,802 PC A1S 
DOE/PC/88920-T3 
Electrochemistry of Thiobacillus ferrooxidans reactions with 


. Technical ress report, April 15-A\ it 15, 1989. 
E8901 5593/GAR © 008.265 A03/MF A01 


DOE/PC/88927-T3 
Mechanistic and kinetic studies of high-temperature coal 
gas owe — Quarterly technical progress 
De89015890/ AR 005,799 PC A03/MF A01 
DOE/PC/90274-T4 
MHD (Magnetohydrodynamic) integrated topping cycle 
project. Fi Fifth — technical progress report, August 1, 
1988--October 31, 1988. 
DE8901 5907/GAR 005,821 PC A08/MF A01 
DOE/RL-89-02 
Hanford Waste Vitrification Plant. Dangerous Waste Permit 


0e89016173/GAR 005,995 PC A19/MF A01 
DOE/S-0070 
Environmental restoration and waste management. Five- 


Year Plan. 
DE89015619/GAR 005,993 PC A19/MF A01 
DOE/SSDP-0069 


Tee EER St ie SEN ee a 


e9016839/GAR 006,526 PC A03/MF A01 
DOT/FAA/AM-89-10 


1987. 
005,787 PC A09/MF A01 


fuels from 


i-June 1988. 
005,796 PC A10/MF A01 


Comparison of Protective Brea’ Equipment Perform- 
Gas a Gone tat an ane eet Altitude Using Pa- 
rameters Prescribed Portions of FAA (Federal Aviation 
Administration) Action Notice A-8150.2. 

AD-A212 852/8/GAR 


005,347 PC A03/MF A01 
DOT/FAA/DS-89/ 17-1 
= on ya Data Analysis Database Summaries, 


Volume 
N89-29902/8/GAR 006,940 PC A09/MF A01 
DOT/FAA/DS-89/ 17-2 
Accident/incident Data Analysis Database Summaries, 
Volume 2. 


N89-29333/6/GAR 
DOT-HS-806-261 
Fleet oy of FMVSS (Federal Motor Vehi- 


cle 
PB90-119876/GAR 006,952 PC A11/MF A02 
DOT-HS-807-332 


Patty tate ath a Rigg Mor Palggenne Boe 
oo ae Friction Reduction-Costs of Retooling and Fuel 


Economy Benefits. 
PB90-115676/GAR 006,936 PC A03/MF A01 


DOT-HS-807-446 


Statistical Estimation of Rollover Risk. 
PB90-115445/GAR 006,947 PC A04/MF A01 


DOT-HS-807 466 


006,941 PC A13/MF A01 


Child Test Development. 
PB90-115437/GAR 006,946 PC A04/MF A01 
DOT-TSC-NHTSA-89-3 

Statistical Estimation of Rollover Risk. 

PB90-115445/GAR 006,947 PC A04/MF A01 
DOT-TSC-UMTA-89-3 


Transit Plan for the Virgin Islands. Techni- 


cal Report. 

PB90-115700/GAR 006,938 PC A14/MF A02 
DP-MS-89-79 

Initiation-A neophyte’s introduction to QA (Quality Assur- 


ance). 

DE89013553/GAR 006,537 PC A02/MF A01 
DREA-TM-89-219 

Chordwise Loading and Camber for Two-Dimensional Thin 


Sections. 

AD-A213 318/9/GAR 005,048 PC A03/MF A01 
DREP-TM-89-13 

First-Order Br: SAR Imagery of Kelvin Wakes and 


Moving Internal Wave Fields. 
AD-A213 361/9/GAR 006,604 PC A04/MF A01 
DRES-SR-527 


suey See Size ———_ of Ultrafine Aerosols 


from Decay ements. 
AD-A213 006/0/GAR 006,339 PC A03/MF A01 
DRIC-BR-110829 


SIMOGEN - An Object-Oriented Lang: for Simulation. 
AD-A213 129/0/GAR 005649 PC A03/MF A01 


DRIC-BR-110853 
Alvey MM1007; Object Identification from 2D | ; The 
RSRE (Royal Signals and Radar Establishment) Contribu- 
tion. 
AD-A213 130/8/GAR 
DRIC-BR-110977-PT-3 


Waves in Ship Tanks. Part 3. A Resonant Wave Absorber. 
AD-A213 398/1/GAR 006,614 PC 03/ MF A01 


DRIC-BR-110991 
Universal Langan ys and Conversion Procedures to and 


from Position and Vi 

AD-A213 145/6/GAR 005,117 PC A03/MF A01 
DTIC/TR-89/15 

DoD Gateway Information System: Operational Prototype 

and Transition Period 1987-1988. 

AD-A213 044/1/GAR 006,072 PC A03/MF A01 


DTRC/PAS-89-7 
Suis Wear Particle Monitoring Based on Ultrasonic De- 


lection and Discrimination. 
AD-ADI2 956/7/GAR 006,167 PC A03/MF A01 
DTRC/SHD-1263-02 


Athena Research Ship System-A Decade-Pius of Service. 
AD-A213 309/8/GAR 006,363 PC A03/MF A01 
DU/DC/TR-12 
Arsene Fi and anne ym of soe oadien hat Satese 
nic Ring eee tainii 

Group: Crystal Structures of PhoGah nasil 2eaPrioel 
and jaAs(SiMe3)2Ga(Ph)2Br. 

AD-A213 292/6/GA\ 005,431 PC A03/MF A01 


E-4685 


Multiwave Interactions in Turbulent Jets. 
N89-29714/7/GAR 005,070 PC A03/MF A01 


E-4864 
STOL (Short Takeoff and Landi and STOVL (Short 
Takeoff and Vertical Landing) Hot Gas Ingestion and Air- 
= Heating Tests in the NASA (National Aeronautics 
= ace Administration Lewis 9- by 15-Foot Low-Speed 
N89-29323/7/GAR 005,062 PC A03/MF A01 
E-4900 


Sa ee RE Sep TOD Se 
ators. 
N89-29484/7/GAR 006,830 PC A02/MF A01 
E-4995 
nowy of Tungsten Fiber Reinforced Niobium 


Metal M 
N89-29522/4/GAR 006,146 PC A03/MF A01 
E-5014 


Time Domain Numerical Calculations of Unsteady Vortical 
Fiows About a Flat Plate Airfoil. 
005,075 PC A03/MF A01 


005,687 PC A03/MF A01 


N89-29726/1/GAR 
E-5018 
Plume Characteristics of MPD Thrusters: A Preliminary Ex- 


amination. 
N89-29483/9/GAR 005,570 PC A03/MF A01 


EPA/ROD/R02-89/078 


E-5027 


Intermetallic and Ceramic Matrix Composites for 815 to 
1370 C (1500 to 2500 F) Gas Turbine 
N89-29490/4/GAR 005,575 PC A03/MF A01 


E-5035 
Numerical Investigation of an Internal Layer in Turbulent 


Flow over a Curved Hill. 
N89-29725/3/GAR 005,074 PC A03/MF A01 
E-5053 


Millimeter Wave Transmission Studies of 
delta) Thin Films in the 26.5 to 40.0 Ghz Fi 


YBa2CU30(7- 
N89-30088/3/GAR 006,722 
E-5061 


aos Me At 
pane my Finite Element Method for Fluid Dynamics. 
N89-30008/1/GAR 006,676 PC A03/MF A01 


EA-89-10023 
Economy in 1988 and 1989: Reforms on Hold, 
Problems Mount. 


Chinese 
Economic 

PB89-928207/GAR 005,409 Standing Order 
ECAO-R-0067 


eee of Health Effects Associated with Ammo- 
Assessment. 


PB90-116948/GAR 006,327 PC A04/MF A01 
EGG-BNCT-8353-VOL.3-NO.4 


PBF/BNCT for cancer treatment. Bulletin. 
DE89016269/GAR 006,303 PC A03/MF A01 


EGG-EP-8486 


of Volatile Organic Compounds. 
5e28014000/GAR 005,840 PC A03/MF A01 


EGG-FSP-8552 
Accident safety comparison of elements to define low acti- 


vation materials. 
DE89016210/GAR 006,302 PC A10/MF A01 
pa orci a 


mass spectrometer for heavy ion reactions. 
006,762 PC A02/MF A01 


DE89010981 STGAR 
EGG-M-88372 

ae of an aluminum toroidal shell-type impact lim- 

DE89016189/GAR 006,508 PC A03 
EGG-M-88373 

DE89016190/GAR 006,509 A03/MF A01 
EGG-M-89052 

Comparison of Uinta Basin, Utah crude oil and biodegraded 


89016354/GAR 005,805 PC A03/MF A01 
EGG-M-89081 
—— of Geopressured Brines and Wells in the Gulf 
and Opportunities for Industrial/Research Participa- 
D#89016169/GAR 006,460 PC A02/MF A01 
EGG-M-89203 
Investigation of energy balances in palladium cathode elec- 


bese016s68/GAR 006,785 PC A03/MF A01 
EGG-SSRE-8506 

INEL (Idaho National Engineering Laboratory) a 

Compliance Screening Program Technical Documentation. 

5289016209/GAR 006,044 PC A05/MF A01 
EGG-2564 

Environmental Monitoring for EG and G Idaho Facilities at 

apa National Engineering Laboratory. Annual report, 

DE89015210/GAR 005,881 PC A06/MF A01 
EGG-10617-6065 

Systems Control and Receiving Station. Quarterly Report, 


April-June 1989. 
DE89016314/GAR 006,462 PC A03/MF A01 
EMG-8-89 


ees for U.S. Grain and Products, September 


PB80-122201/GAR 005,097 PC A04/MF A01 
ENDIC-007-AFOSR-1989 
— of Damage in Brittle and Cementitious Materials. 


ADAst2 940/1/GAR 006,117 PC A07/MF A01 
EPA/AA/CTAB-89/06 


Resistively Heated Catalytic Converter with Air Injection for 
eo of Carbon Monoxide and Hydrocarbons at Re- 


luced Ambient Temperatures. 
pad0120100/GAR 006,939 PC A03/MF A01 
EPA/AA/CTAB-89/07 


Overview of Photovoltaic and Battery Applications. 
PB90-120536/GAR 005,775 PC A03/MF A01 


EPA/AA/TSS/IM-89/3 
MOBILE4 Exhaust Emission Factors and Inspection/Main- 
Benefits for Cars. 


tenance 5 
PB90-120148/GAR 005,857 PC A04/MF A01 
EPA/ROD/R02-89/078 


Superfund Record of Decision (EPA one 4 Bog Creek 
Farm, NJ. (Second Remedial Action), June 1 
PB90-124587/GAR 006,023 PC oA03/MF AO1 


February 01,1990 OR-19 
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EPA/ROD/R03-89/070 


Superfund Record of Decision (EPA Region 3): Bally 
a Water Contamination, PA. (First Remedial Action), 


dune 1989. 
PBO-122441 /GAR 006,019 PC A05S/MF A01 
EPA/ROD/RO03-89/072 


Superfund Record of Decision (EPA Ri 3): Kimberton, 

PA. (Second Remedial Action), June 1989. 

PB90-122771/GAR 006,021 PC A06/MF A01 
EPA/ROD/R04-89/046 


Superfund Record of Decision (EPA Ri 4): Celanese 
—, = Operations), NC. Ne. (Secon Sane Action), 


Peoot 20767 /GAR 006,017 PC A07/MF A01 
EPA/ROD/R04-89/047 
Superfund Record of Decision (EPA Region 4): Aberdeen 
— Six, NC. (First Remedial Action), June 
PB90-122672/GAR 006,476 PC A05/MF AO1 
EPA/ROD/R05-89/088 
Superfund Record of Decision tthe 5): Wauconda 
— and Gravel, IL. (Second Ri Action), March 
PB90-122458/GAR 006,020 PC A06/MF A01 
EPA/ROD/R05-89/089 
ind Record of Decision (EPA Region S Byron Sal- 


vage Yard, IL. Remedial Action), June 1989. 

PB90-120759/GAR 006,016 PC A04/MF A01 
EPA/ROD/RO05-89/092 

Superfund Record of Decision (EPA Region 5): Midco |, IN. 

(First Remedial Action), June 1989. 

PB90-115965/GAR 006,003 PC A09/MF A01 


EPA/ROD/RO05-89/093 
Superfund Record of Decision - Region 5): Midco Il, IN. 
(First Remedial Action), June 198 
PB90-115973/GAR 206,004 PC A09/MF A01 

EPA/ROD/RO05-89/096 

Record of Decision = Region 5): Outboard 
IL. (Amendment), March 1989. 
PB90-114802/GAR 006,001 PC A04/MF A01 

EPA/ROD/RO05-89/097 
Superfund Record of Decision (EPA Region 5): Wedzeb En- 
terprises, IN. (First Remedial Action), June 1989. 
PB90-114828/GAR 006,002 PC ‘A04/MF A01 

EPA/ROD/R06-89/049 
Superfund Record 4 Decision (EPA Region 6): Sheridan 
— Services, TX. (First Remedial Action), December 


1988. 
PB90-124371/GAR 006,022 PC A08 
EPA/ROD/R09-89/032 


Superfund Record of Decision -— ia 9): Raytheon, 

CA. (First Remedial Action), June 1 

PB90-117029/GAR 006,007 PC AO5/MF A01 
EPA/ROD/RO9-89/030 

Superfund Record of Decision (EPA Region 9): Fairchild 

pat many (Mountain View), California, June 1989. First 

and Second Remedial Actions. 

PB90-118225/GAR 006,010 PC A05/MF A01 
EPA/SW/DK-89/146 

ISCST: industrial Source Compiex Short Term. EPA/ORD 

(Environmental Protection Agency/Office of Research and 

—-"* Air Quality Simulation Model (for Microcom- 

Pas0-300257/GAR 005,862 CP DO03 
EPA/SW/DK-89/147 

CDM2: Climatological Dispersion Model, Version 2.0. EPA/ 

ORD (Environmental Protection Agency/Office of Research 

and Development) Air Quality Simulation Model. 

PB90-500273/GAR 005,864 CP D01 
EPA/SW/DK-89/148 


BLP: Bouyant Line and Point Source Dispersion Model. 
EPA/ORD (Environmental Protection Agency/Office of Re- 
search and Development) Air Quality Simulation Model. 

PB90-500281/GAR 006,190 CP DC1 


EPA/SW/DK-89/149 
CALINE: California Line Source Model. EPA/ORD (Environ- 
mental Protection Agency/Office of Research and ‘elop- 
ment) Air Quali _ Model. 
PB90-500299/GA\ 

sineiaabinien 
MPTER. EPA/ORD (Environmental Protection 
—e of ccna and Development) Air Quality 
PB80-500307/GAR 

EPA/SW/DK-89/151 
RAM. EPA/ORD pb gence Protection Agency/Office 
of Research Development) Air Quality Simulation 


005,867 CP DO01 


005,865 CP D02 


— 
005,866 CP D02 


Model. 
PB90-500315/GAR 
EPA/SW/DK-89/152 
CRSTER: EPA/ORD (Environmental Protection A y/ 
} wy of Research and Development) Air Quality 
PBI90-00323/GAR 005,868 CP DO01 
EPA/SW/DK-89/153 
PTPLU. EPA/ORD (Environmental Protection / 
Office of Research and Development) Air Quality Simula- 


tion Model. 
PBS0-500331/GAR 005,869 CP DO1 


OR-20 VOL. 90, No. 3 


EPA/SW/DK-89/ 163 
VALLEY. EPA/ORD , eee OS ae Gee 
Office of Research and Development) Air Gualty 


tion Model. 
PB90-500349/GAR 005,870 CP DO01 
EPA/SW/DK-89/ 164 
LONGZ and SHORTZ. EPA/ORD (Environmental Protec- 
tion Agency/Office of Research and Development) Air 
Quaiity Simulation 
PB90-500265/GAR 005,863 CP DO3 
EPA/SW/DK-89/ 166 
MPTER. EPA/ORD a Protection / 
of Research and —_— Air Quality Simula- 
005,871 CP D02 
EPA/SW/DK-89/ 167 
ps rape EPA/ORD ay en em Protection 
Development) 


Office of Research and ) Air Quality = 
aaa 
PB90-500364/GAR 


005,872 CP D01 
EPA/SW/DK-89/ 168 


RTDM 3.2: Rough Terrain Diffusion Model. EPA/ORD (En- 
vironmental Protection /Otfice of Research and De- 
Simulation Model. 


velopment) Air 
PB90-500372/GAR 005,873 CP DO1 
EPA/SW/DK-89/ 172 


ISCLT: Industrial Source Complex Long Term. EPA/ORD 
(Environmental Protection Agency/Office of Research and 
) Air Quality Simulation Model. 
PB90- /GAR 005,874 CP DO3 
EPA/SW/DK-89/173 


ISCST: Industrial Source Short Term. EPA/ORD 


EPA/SW/DK-89/174 


CDN2: Climatological Dispersion Model, Version 2.0/ EPA/ 
ORD (Environmental Protection /Office of Research 
) Air Quality Simulation Model (for Micro- 


computers). 
PB90-500406/GAR 005,876 CP DO01 
EPA/SW/DK-89/ 176 


COMPLEX1. EPA/ORD (Environmental Protection A / 
Office of Research and Development) Air Quality Simuia- 


tion Model. 

PB90-500414/GAR 005,877 CP DO1 
EPA/SW/DK-90/004 

Exhaust Gas Recycle (EGR) Setup and Reduction Pro- 


(for Mi 
B90-500000/GAR 005,861 CP DO01 
EPA/SW/DK-90/005 
Meteorological Processor for Regulatory Models (MPRM- 


1.1). 
PB90-500422/GAR 005,878 CP D99 
ie ae 


orp en for Regulatory Models (MPRM- 


1.1) (for Rorocomputers 

PB90-500430/GAI 005,879 CP D99 
EPA/430/09-89/006 

Building Support for Increasing User Fi 

PB90.114448/GAR a 006,963" "PC A03/MF A01 
EPA/450/3-88/015 


pan of Information Resources Related to Health, Ex- 
posure, Risk Assessment of Air Toxics. 
PRo0-11878E/GAR 005,854 PC A05/MF A01 


EPA/450/3-89/001 
Evaluation of Emission Control Options at Leeds Architec- 
tural Products. 


PB90-120106/GAR 005,855 PC A05/MF A01 
EPA/450/3-90/001 
Affordability Analysis of Lead Emission Controls for a 


poy eget 
PB90-120122/GAR 005,856 PC A03/MF A01 
EPA/520/1-89/019 
Review and Evaluation of Principles Used in the Estimation 
of Radiation Doses Associated with Deep Sea Nisposal of 


-Level Radioactive Waste. 
PB90-115031/GAR 006,535 PC A04/MF A01 
EPA/530/SW-89/069 


Technical Guidance Document: The Fabrication of Polyeth- 


FML Field Seams 
90-1 19595/GAR 006,011 PC A04/MF A01 
EPA/530/SW-90/008 
Draft Test Report: A Performance Test on a Spray Dryer, 


Fabric Filter, and Wet Scrubber System. 
PB90-120544/GAR 005,860 PC A07/MF A01 


EPA/540/2-89/001 


Superfund Treatability Clearinghouse Abstra 
PB90-119751 7GAR” 006,014 oy A06/MF A01 


EPA/540/A5-89/003 
Terra Vac In situ Vacuum Extraction System: Applications 


Analysis Report. 
PB90-119744/GAR 006,013 PC A04/MF A01 
EPA/540/FS-89/065 


Pesticide Fact Sheet Number 206 Terbaci 
PB90-1 14787/GAR 005,987 eC A02/MF A01 


EPA/540/FS-89/067 
Pesticide Fact Sheet Number 207: Coumaphos. 


PB90-120098/GAR 
EPA/600/2-89/038 
Development of a — for Regional Evaluation of 


Confining Bed Int 
PB90-119942/GA\ 006,015 PC A07/MF A01 


EPA/600/2-89/052 
Assessing Chemical Releases and Worker Exposures from 


a Filter Press. 
006,294 PC A06/MF A01 


005,992 PC A02/MF A01 


PB90-119587/GAR 
EPA/600/03-88/038 
Terrestrial Ecosystem Exposure Assessment Model 


(TEEAM). 
PB90-119959/GAR 005,989 PC A18/MF A03 
EPA/600/3-89/048A 


Risk of Unsaturated/Saturated Teangeet and insforma- 
tion of Chemical Concentrations (RUSTIC). oe 4; 


Theory and Code Verification. 
PB90-120056/GAR 005,990 PC A10/MF A01 
EPA/600/3-89/048B 


Risk of Unsaturated/Saturated Transport and Transforma- 
tion of Chemical Concentrations (RUSTIC). Volume 2. 


User’s Guide. 
PB90-120064/GAR 005,991 PC A16/MF A02 
EPA/600/3-89/073 


Sen: of Ecological Landscapes and Regions to Global 


Climatic Chai 
PB90-120072/GAR 005,254 PC A09/MF A01 
EPA/600/3-89/074 


Toxicity Bioassay and Eluate Heavy Metals Analysis Re- 
sults of the Bench Scale Stabilization Study of Soils from 
the United Chrome Superfund NPL (National Priority List) 


Site Corvallis, Or 

PB90-120049/GAI 006,329 PC A03/MF A01 
EPA/600/3-89/075 

Interim Protocol for Testing the Effects of Microbial Patho- 


ns on Litter Microarthropods. 
B90-120031/GAR 006,273 PC A03/MF A01 


EPA/600/3-89/076 
pe of beng Effects of Global Climate Change on 


PB00- 12002 20028/GAR 005,253 PC A03/MF A01 
EPA/600/3-89/077 


Report on Dispersal of BCAs Released to the Atmosphere 
(Simulation of Airborne Microbial Droplet Transport). 
PB90-117003/GAR 005,246 PC A03/MF A01 


EPA/600/4-89/017 


Compendium of Methods for the Determination of Toxic Or- 
me Compounds in Ambient Air. 
'B90-116989/GAR 005,851 PC A99/MF A04 


EPA/600/4-89/018 


Second Supplement to Compendium of Methods for the 
Determination of Toxic Organic Compounds in Ambient Air. 
PB90-116997/GAR 005,852 PC A16/MF A02 


EPA/600/4-89/031 


Direct/Delayed Response Project: Quality Assurance Plan 
for Preparation and Analysis of Soils from the Mid-Appa- 
lachian Region of the United States. 

PB90-116971/GAR 006,031 PC A11/MF A02 


EPA/600/4-89/033 
Application of High Performance Liquid Chromatography/ 


Mass Spectrometry to Environmental Analysis. 
PB90-116963/GAI 006,045 PC A03/MF A01 
EPA/600/7-89/011 


—— for CFC (Chlorofluorocarbons)/Halon De- 


PB90-116955/GAR 005,850 PC A04/MF A01 
EPA/600/8-89/052F 
Summary Review of Health Effects Associated with Ammo- 


nia. Health Issue Assessment. 
PBS90-116948/GAR 006,327 PC A04/MF A01 
EPA/600/8-89/080 


POHCs (Principal Organic Hazardous Constituents) and 
—- (Products of Incomplete Combustion) Screening Pro- 


800-1 16930/GAR 005,849 PC A06/MF A01 
EPA/600/D-89/ 137 


Assessment of the Microscreen Phage-Induction Assay for 
Screening Hazardous Wastes (1989). 
PB90-116179/GAR 006,005 PC A03/MF A01 


EPA/600/D-89/153 


Characterizi the Genotoxicity of Hazardous Industrial 
Wastes and Effluents Using Short-Term Bioassays. 
PB90-116732/GAR 006,326 PC ‘A04/MF A01 


EPA/600/D-89/163 


Determination of Optimal Toxicant Loading for Biological 
Closure of a Hazardous Waste Site. 
PB90-116641/GAR 006,006 PC A03/MF A01 


EPA/600/D-89/164 


Modeling Tree Level Processes. 
PB90-116633/GAR 


EPA/600/D-89/ 169 
Chemical Accumulation in Plant Tissues from Aqueous Ex- 


posure. 
PB90-116807/GAR 006,221 PC A03/MF A01 
EPA/600/D-89/173 


Sediment Toxicity Assessment through Evaluation of the 
Toxicity of Interstitial Water. 


005,848 PC A03/MF A01 
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PB90-116096/GAR 
EPA/600/D-89/179 


Sostesiest Research Applications of Geographic Informa- 


Systems 
PBOO-116120/GAR 006,253 PC A03/MF A01 
EPA/600/D-89/ 188 
Occupational br Environmental Exposures to Radon: A 
tors. 


Perspective for Mitiga 
PB90-116138/GAR 005,889 PC A03/MF A01 
EPA/600/J-84/425 


Chronic Toxici pA Ammonia to Rainbow T 
PB90-106196/ 006,028 PO (A03/MF A01 


uaa 
Constancy of Sediment: Water Partition Coefficients of Hy- 


drophobic Organic Pollutants. 
PB90-106337/GAR 006,029 PC A02/MF A01 
EPA/600/J-86/508 


Implications of Recent ee Results for Modeling 


Reactions in Turbulent FI 
PB90-117136/GAR 006,677 PC A02/MF A01 
EPA/600/J-86/510 


Lake Resources at Risk to Acidic Deposition in the Eastern 
United States. 
006,472 PC A03/MF A01 


006,030 PC A03/MF A01 


PB90-106204/GAR 
EPA/600/J-86/514 

Comparative Analysis of the Electrostatic Potentials of Di- 

benzofuran and Some Dibenzo-p-dioxins. 

PB90-117144/GAR 005,484 PC A02/MF A01 
EPA/600/J-88/413 

Structural Properties of bs eyag os Predictors of 


Organic 
tion and Microbial Toxicity in Soi 
P00 17078/GAR 005,988 PG A02/MF A01 


EPA/600/J-88/414 


Increased SO2 Removal with the Addition of Alkali Metals 

and Chromium to Calcium-Based Sorbents. 

PB90-117102/GAR 005, 353" ‘PC A03/MF A01 
EPA/600/J-89/096 

Evaluation of EPA (Environmental Protection 

Method 8120 for Determination of Chlorinated Hy wo 


bons in Environmental Samples. 
PB90-117128/GAR 006,008 PC A03/MF A01 


EPA/600/J-89/097 
Simulation of Solute Transport in Aggregated Medi 
PB90-117094/GAR 006,491 PC ‘A02/MF A01 
EPA/600/J-89/098 
Ambient Air Hydroxyl Radical Concentrations: Measure- 


ments and Model Predictions. 
PB90-117086/GAR 005,285 PC A02/MF A01 


EPA/600/J-89/100 
Physiochemical Properties as Predictors of Organic Chemi- 
cal Effects on Soil Microbial Respiration. 
PB90-117185/GAR 006,009 PC A03/MF A01 


EPA/600/J-89/ 101 
Towards a Standard method for the Measurement of Or- 


inic Carbon in Sediments. 
'B90-117193/GAR 005,423 PC A02/MF A01 

EPA/600/J-89/102 

Solutions Approximating Solute Transport in a Leaky Aqui- 

fer ReceivingWastewater Injection. 

PB90-117201/GAR 006,032 PC A03/MF A01 
EPA/600/J-89/103 

Sequential Reductive Dehalogenation of Chioroanilines by 

Microorganisms from a Methanogenic Aquifer. 

PB90-117219/GAR 006,033 PG A02/MF A01 


EPA/600/J-89/114 


Detection of Fecal 
((14)C)Mannitol. 
PB90-117110/GAR 


EPA/600/M-89/021 
Analysis of ae eee: Operating and Cost Data for In- 


Vessel Com 
006,012 PC A02/MF A01 


Coliforms in Water by Using 


006,293 PC A02/MF A01 


posti 
PB90-119645/GAR 
EPRI-NP-6480-VOL-3 
Multiloop Integral System Test (MIST): Final Report. Test 
Group 31, SBLOCA (Small-Break Loss-of-Coolant Accident) 
with Varied Bou Conditions. 
NUREG/CR-5395-V3/GAR 006,546 
PC A23/MF E09 
EPRI-NP-6480-VOL-4 
Multiloop Integral System Test (MIST): Final Report. Test 
Group 32, SBLOCA (Smail-Break Loss-of-Coolant Accident) 
with Altered Leak and HP! (High Pressure Injection) Con- 


ere. 
IREG/CR-5395-V4/GAR 006,547 
PC A12/MF A02 
EPRI-NP-6480-VOL-5 

Multiloop Integral System Test (MIST): Final Report. Test 

Group 33, HPI-PORV Cooling. 

NUREG/CR-5395-V5/GAR 006,548 
PC A11/MF A02 
EPRI-NP-6430-VOL-6 

Multiloop Integral System Test (MIST): Final Report. Test 

Group 34, Steam Generator Tube Rupture. 

NUREG/CR-5395-V6/GAR 006,549 
PC A15/MF E06 
EPRI-NP-6480-VOL-7 

Multiloop Integral System Test (MIST): Final Report. Test 

Group 35, Noncondensibles and Venting. 


NUREG/CR-5395-V7/GAR 006,550 
PC A16/MF A02 
EPRI-NP-6480-VOL-8 
pweneey- 3 oe System Test (MIST): Final Report. Test 
ration. 


mp 
NUREG/OR Sees 08/GAR 006,55 
PC A21/MF e09 
ESA-SP-292 
Olympus Utilization Conference. 
N89-29599/2/GAR 
ESA-SP-298 


ae European Workshop on Flight Opportunities for Small 


‘ayloads. 
N89-29430/0/GAR 006,921 PC A09/MF A01 
ESA-STR-229 


Examination of Fused Tin-Lead ee Printed-Circuit 

Boards Various Surface Featur: 

N89-29702/2/GA\ 005,715 “PC A03/MF A01 
ESD-TR-89-104 


Efficient Detection of Small Movi 
AD-A213 314/8/GAR 


ETCA-89-R-075 


Tenue aux Moisissures de Differents Materiaux Composites 
(Mold Resistance of Different Composite Materials). 
PB90-122276/GAR 006,152 PC E03/MF E03 


ETDE-MF-9910845 


Rationelle ey vomernsy in Industrie und Ener- 
giewirtschaft - erpunkte der Forschungsfoerderung 
unter Einbeziehung von Energiespeichern. (Effective energy 
use in the energy industry and general industry - main em- 
= . research sponsorship including energy storage 
systems). 

DE89910845/GAR 005,785 PC A03/MF A01 

ETL-0549 
Dynamic aa Interpretation for Autonomous Vehicle 


Navigatio 

AD-A213 172/0/GAR 006,497 PC A04/MF A01 
ETN-89-95174 

Wind and Shock Model for Quasars: Confrontation with Ob- 


servations of 3C 273. 
N89-30148/5/GAR 005,154 PC A03/MF A01 
ETN-89-95175 


New Calibration of Geneva Photometry in Terms of Te, 


LOG G and Mass for B Stars. 
N89-30149/3/GAR 005,155 PC A03/MF A01 
ETN-89-95195 


Hipparcos Project: Imaging Approach to Multiple Star Rec- 


ognition. 

N89-30150/1/GAR 005,129 PC A02/MF A01 
ETN-89-95196 

New Perspective on Radar Cross Section Measurement 


System. 
N89-29597/6/GAR 005,708 PC A03/MF A01 
ETN-89-95198 


Experimental Results on Microgravitational Fluid Dynamics 
during Texus b 
006,929 PC A03/MF A01 


"006,897 PC A23/MF A01 


r Objects. 
5,705 PC A05S/MF A01 


Progr: 
N89-29576/0/GAR 
ETN-89-95202 


Computerized Thermography to Measure Heat Transfer 
from a Plate to Circular Air Jets. 
N89-29720/4/GAR 006,674 PC A02/MF A01 


ETN-89-95203 
Use of the Tethered Satellite System to Perform Low Den- 


sity Aerothermodynamics Studies. 
N89-29476/3/GAR 006,828 PC A02/MF A01 
ETN-89-95204 


Hypersonic Blunt 
N89-29721/2/GAR 


ETN-89-95212 


Static Pressure Error Estimation Using on Board Mounted 
Radar Altimeter and Camera Technique. 
N89-29346/8/GAR 005,085 PC A03/MF A01 


ETN-89-95215 
Evaluation of Titanium Castings for Aerospace Compo- 


nents. 

N89-29537/2/GAR 006,896 PC A03/MF A01 
ETN-89-95226 

Infinite Frequency Structure and a Certain Matrix Laurent 


Expansion. 
N89-30011/5/GAR PC A03/MF A01 
ETN-89-95259 
Use of Differential Dynamic Programming for the Optimal 
Control of Complex Systems. 
005,672 PC A08/MF A01 


005,071 PC A05/MF A01 


006,201 


N89-29995/2/GAR 
ETN-89-95261 
Electrical Properties of Ultra-Thin Thermal Silicon Layers 
and Technological Parameters Influence. 
N89-29697/4/GAR 005,760 PC A09/MF A01 


ETN-89-95262 


Commande des Robots Manipulateurs: Identification des 
Parametres et Etude de Strategies Adaptatives (Robot Ma- 
nipulator Control. Identification of Parameters and Study of 


Adaptive Strategies). 
N89-29765/9/GAR 006,094 PC A10/MF A01 
ETN-89-95263 


Modelization and Simulation of the Interdiffusion of Gallium 
in the Heteroepitaxial Growth of CdTe on GaAs. 


FHWA/CA/TL-88/01 


N89-30115/4/GAR 
ETN-89-95374 
Multidimensional Energy Transfer by Radiation in the Solar 


Atmosphere. 

N89-30152/7/GAR 005,157 PC A07/MF A01 
ETN-89-95473 

Water Depth Mapping by Means of Landsat TM (Thematic 


Mapper). 

N89-29826/9/GAR 006,485 PC A04/MF A01 
ETN-89-95481 

Applicability of Remote Sensing for Disaster Mitigation. 

Remote Sensing and | Processing a= for Dis- 

aster Mitigation and risk Montoring. 

N89-29828/5/GAR 487 PC A07/MF A01 
ETN-89-95482 

Remote Sensing of Environmental Pollution by Laser-in- 

Fluorescence rees (LIFT). 


duced 

N89-29829/3/GAR 006,488 PC A03/MF A01 
ETN-89-95484 

Demonstration 

niques and 

ral E 

N89-29830/1/GAR 
ETN-89-95490 

New Testing Equipment for SMT (Surface Mounted Tech- 

nology) PC ed Circuit) Boards. 

N89-29699/0/GAR 005,714 PC A03/MF A01 


006,724 PC A08/MF A01 


Relating to Remote Sensing Tech- 
for Monitoring the Quality of the Natu- 


006,489 PC A04/MF A01 


ETN-89-95500 
L.DMOS (Lateral + sen Conductor) 
NBo 28700/6/GAR 005,761 et bc A08/MF A01 

ETN-89-95501 
Automatic Establishment of Equivalent Circuits for Integrat- 
ed Power Devices. 
N89-29701/4/GAR 005,762 PC A07/MF A01 

ETN-89-95502 
pe ig Projective du Filtrage Polynomial pour les Sys- 
oe See jong (Projection Approach for 


Bilinear Stochastic roy 
006,209 A08/MF A01 


Rubbing Ceramics. 
006,108 PC A02/MF A01 


Polynomial Fi 
N89-30015/6/GAI 
ETN-89-95507 


Velocity Accommodation 
N89-29558/8/GAR 
ETN-89-95508 


Mechanical and Material interaction in Fi 
N89-29766/7/GAR 006,109 


ETN-89-95509 


A02/MF A01 


Experimental Evidence for Friction and Wear i 
N89-29767/5/GAR 006,110 PC A03/MF A01 


ETN-89-95510 
Damping Effect of a Viscoelastic Coating on Dynamic 


T issibility in B 
N89-29768/3/ GAR 006,111 PC A02/MF A01 


ETN-89-95512 
Third-Bodies in Tri 
N89-29769/1/GAR 

ETSU-WN-0561-P4 
Effect of meteorological parameters on wind turbine behav- 


iour - an analytical 

DE89914429/GAR 005,823 PC A03/MF A01 
ETSU-WN-5053 

, eee generator testing on the WEG MS- 


DE89914430/GAR 005,824 PC A06/MF A01 
ETSU-WN-5091 
Options for variable speed operation of horizontal axis wind 


turbine generators. 

DE89914431/GAR 005,825 PC A06/MF A01 
ETSU-WN-5097-P1 

ee eee eee 


a Residential Ar 
DE8991 4428/GAR 005,822 PC Ads 


FASAC-TAR-4060 


006,112 PC A03/MF A01 


Chinese Mi 
N89-29703/0/GAR 
FC-10-89 


World Cotton Situation, October 1989. 
PB90-122235/GAR 005,098 PC A03/MF A01 


FDL-MT-9-89 


005,763 PC A09/MF A01 


Meat and Dairy Monthly Imports, September 1989. 
PB90-122052/GAR 005,096 PC ‘A03/MF AO1 


FEW-386 
omen of Automatic Monitoring Systems in Automatic 


PR90.122570/GAR 005,256 PC A03/MF A01 
em 10-89 


itural Products Review, October 1989. 
PBg0-120635/GAR 005,093 PC A03/MF A01 


FHWA/AZ-88/229 


Fine tte Shape and Surface Texture. 
PB90-115452/GAR 005,542 PC A06/MF A01 


FHWA/CA/TL-88/01 
Wave Equation Analysis of Piles Installed with Diesel Ham- 


mers. 
PB90-115577/GAR 005,560 PC A08/MF A01 
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FHWA/HPR/NM-84-92 
Investigation of Mathematical Models for Asphalt Pavement 


PB90-115460/GAR 005,547 PC A07/MF A01 
FHWA/IL/PR-104 


Crack and Seat Method of Pavement Rehabilita 
PB90-111709/GAR 005,544 PC AOA /MF A01 


FHWA/IP-89/018 
BOXCAR User and Programmer Manual, Version 1.0. Final 


Report eye! 87-November 88. 
PB90-115486/GAR 005,379 PC A11/MF A02 


FHWA/IP-89/019 
PIPECAR User 


Report 
PB90-115478/' 
FHWA/OH-89/008 


User and Programmer ag Version 1.0. Final 
1987-November 1 
008378 PC A12/MF A02 


Survey of te Waste Production in Ohio 
PB90-115494/GAR 005,548 PC A0S/MF A01 


FHWA/PA-89/012 + 83-43 
Portland Cement 4 Pavement Restoration. Demon- 


stration Number 69. 
PB90-11 /GAR 005,557 PC A04/MF A01 
FHWA/RD-88/ 120 


HYDRAIN-! Drainage Design Computer System. 
Volume 1. HY! iN-Systom Shell. 
PB90-120841/GAR 005,536 PC A04/MF A01 


FHWA/RD-88/121 


HYDRAIN-I ted Drainage Design Computer System. 
Volume 2. H i 


PB90-120858/GAR 005,537 PC A04/MF A01 
FHWA/RD-88/ 122 
ene Inte ited oe n ae System. 
Volume P-(Pooled ind Popject DRA-Storm 
PB90-120866/GAR 005,538 PC A06/MF A01 
yy snl 
a ag yp 


PBOO: 20874/, GAR 
FHWA/RD-88/124 


HYDRAIN-Int i SS 
Volume 5. W: 
PBOO 2beea/GAR 


FHWA/RD-88/ 125 
HYDRAIN-Integrated Drainage Design Computer System. 


Volume 6. HY8-Culvert 
PB90-120890/GAR "005,541 PC A03/MF A01 
FHWA/RD-88/269 


Salt Penetration and Corrosion in Prestressed Concrete 
Members. 


PB90-115502/GAR 005,549 PC A10/MF A02 
FHWA/RD-89/175 


Improvement of the GUARD/NARD Computer Programs. 
PB90-115510/GAR 006,948 PC A04/MF A01 


FHWA/TS-89/031 
Evaluation s the PRORUT Equipment to Measure Road 
utting. 


Profile and 
PB90-115619/GA' 005,550 PC A05/MF A01 
FHWA/TS-89/036 


prong he Zone Traffic Management ones © a. Meth- 
for Precast Concrete Safety Shaped Barrie 
PBBO 1241 32/GAR 006,955 PC ‘A04/MF A01 
FHWA/TX-88 + 446-1F 
Review of Undrained Shear Strength — Methods 
Used by the Texas State Department of Highways and 


ied Drainage — Computer System. 
Design and Analysis. 
005,539 PC A0S/MF A01 


Design Computer System. 
ater = Bri Hydraulics. 
005,54: A04/MF A01 


Public Transportation. 

PB90-115635/GAR 
FHWA/TX-88 + 1119-1F 

i Concrete Quality Control Procedures Including 


005,552 PC A09/MF A01 


PB90-115627/GAR 
FHWA/VA-89/22 


Evaluation of Concrete Pavement Patching Techniques. 
PB90-113440/GAR 005,545 PC A06/MF A01 


FHWA/VA-89/26 
Evaluation of the Use of Rubber-Tire Rollers on Asphalt 


Concrete. 
PB90-115643/GAR 005,553 PC A03/MF A01 
FHWA/VA-90/4 


Evaluation of Antistrippii 
PB90-115650/GAR —s 


FHWA/WA-86/13 
Inlaid Traffic Lane Lines: |-90,Edgewick Road to Hyak. Post 
ee Report Experimental Feature WA 86- 
PB90-117227/GAR 005,556 PC A03/MF A01 
FIPR/PUB-03-008-064 
Enhanced Ecological Succession Following Phosphate 
PB90-120387/GAR 006,254 PC A13/MF A02 
FISH AND WILDLIFE-TR-22 


aeeees A Power Related Phenomeno: 
PB90-120700/GAR 005,109 PC A03/MF A01 


FISH DISEASE LEAFLET-81 


Selected on Diseases and Parasites of Fishes: 
Books, , and Reviews, 1978-1989. 


OR-22 VOL. 90, No. 3 


005,551 PC A09/MF A01 


005,554 PC A03/MF A01 


PB90-122250/GAR 
FJSRL-JR-89-0012 
Inexpensive Experiment for Undergraduates on Active Con- 


trol of Structural Vibrations. 
AD-A213 301/5/GAR 005,390 PC A01/MF A01 


FJSRL-TR-89-0009 
Theoretical Study of the Townes-Merritt Effect in Level 


Crossi iments. 
AD-A213 165/4/GAR 005,464 PC A06/MF A01 
FMI-CON-1 


Parameterization and Assessment of Processes Affecting 
the Long-Range Transport of Airborne Pollutants over the 


Sea. 

N89-29846/7/GAR 005,842 PC A04/MF A01 
FNAL/C-89/164-T 

Spontaneous symmetry breaking in 4-dimensional heterotic 


string. 
DE89016284/GAR 006,786 PC A02/MF A01 
FNAL-TM-1597 
ing instabili 
DE89015586/GAR 006,770 
FNAL-TM-1600 
Main Ring bunch a monitor by detecting two frequency 


components of the beam. 
DE89014016/GAR 006,765 PC A03 


FNAL-TM-1602 
Technical memo on PbF2 as a Cherenkov radiator for EM 


calorimetry. 

DE89014014/GAR 006,763 PC A02/MF A01 
FNAL-TM-1604 

Performance of the CAMEX64 silicon strip readout chip. 

DE89014015/GAR 006,764 A03 
FNAL-TM-1606 

New semicustom integrated bipolar amplifier for silicon strip 


detectors. 

DE89015585/GAR 005,756 PC A03 
FNAL-TM-1608 

Improved bunch 

DE89015588/GA! 
FOA-C-40267-4.4 

Identifiering av Bakterier och Virus med DNA-Prober (identi- 


fication of Bacteria and Viruses Using DNA Probes). 
PB90-122631/GAR 006,343 PC A03/MF A01 


FOP-9-89 
World Oilseed Situation and Market Highlights, September 


1989. 

PB90-104555/GAR 005,092 PC A04/MF A01 
FPL-RP-494 

Controlling Decay in Waterfront Structures: Evaluation, Pre- 


vention, and Remedial Treatments. 

PB90-125089/GAR 005,372 PC A03/MF A01 
FRCR-337 

Kinetic effects in Alfven wave heating, Part 2: propagation 

and absorption with a single minority species. 

DE89016619/GAR 006,704 PC A03/MF A01 
FSGTR-PSW-107 

Coast Redwood Ecological Types of Southern Monterey 


County, California. 
PB90-115205/GAR 006,454 PC A03/MF A01 
FSRN-SO-354 


Fuelwood Consumption of Midsouth Pulpmills, 1987. 

PB90-123373/GAR 006,192 PC AQ2/MF A01 
FT-9-89 

World Tobacco Situation, September 1989. 

PB90-122011/GAR 005,095 PC A04/MF A01 
FTC/OM/RELEASE-89/4 

— Trade Commission, Public Information and Educa- 


PB90-122608/GAR 005,404 PC A02/MF A01 
FWS-82/11.99 

Species Profiles: Life Histories and Environmental Require- 

ments of Coastal Fishes and Invertebrates (South Atlantic). 


Black Sea Bass. 
006,580 PC A03/MF A01 


006,598 PC A03/MF A01 


resulting from bellows misalignment. 
A03/MF A01 


reader modules. 
006,771 PC A03/MF A01 


AD-A213 090/4/GAR 
FWS-82/11.104 


Species Profiles: Life Histories and Environmental Require- 
ments of Coastal Fishes and Invertebrates South Florida, 


Ladyfish and Tarpon. 
AD-A213 081/3/GAR 006,579 PC A03/MF A0O1 
GAO/NSIAD-89-57 
DOD Warranties: Effective Administration Systems Are 
Needed to Implement Warranties. 
AD-A212 941/9/GAR 006,346 PC AQ3/MF A01 


GAO/NSIAD-89-137 
Electronic Warfare: Reliable Equipment Needed to Test Air 
Force’s Electronic Warfare Systems. 
AD-A212 952/6/GAR 005,701 PC A03/MF A01 
GAO/NSIAD-90-04 
Military Presence: U.S. Personnel in NATO (North Atlantic 


Treaty Organization) Europe. 
AD-A213 263/7/GAR 006,441 PC A06/MF A01 


GB-196 
Designer's manual for the energy efficient refurbishment of 


housing. 
DE89914538/GAR 005,363 PC A03/MF A01 
GEND-INF-090 


TMI-2 B-loop steam generator tube sheet loose debris ex- 
amination and analysis. 


DE89016172/GAR 
GI-89-10090 
Trends in LDC (Less Developed Countries) External Debt, 


1983-89: A Reference Aid. 
PB89-928009/GAR 005,408 Standing Order 
GKSS-89/E/7 


Framework of Cloud Parameterization Including Ice for 3-D 


Mesoscale Models. 
DE89911495/GAR 005,264 PC A03/MF A01 
GL-TR-89-0124-VOL-1 


CANOES II; Dynamics of Atmospheric Infrared Thermoche- 


mical Excitation. Volume 1. 
AD-A213 341/1/GAR 005,165 PC A06/MF A01 
GL-TR-89-0124-VOL-2 


CANOES II; Dynamics of Atmospheric Infrared Thermoche- 


mical Excitation. Volume 2. 
AD-A213 342/9/GAR 005,166 PC A12/MF A02 
GL-TR-89-0124-VOL-3 


CANOES II; Dynamics of Atmospheric Infrared Thermoche- 


mical Excitation. Volume 3. 
AD-A213 343/7/GAR 005,167 PC A11/MF A02 
GL-TR-89-0124-VOL-4 


CANOES Ii; Dynamics of Atmospheric Infrared Thermoche- 


mical Excitation. Volume 4. 
AD-A213 344/5/GAR 005,168 PC A10/MF A02 
GL-TR-89-0133 


Regionai Phases: Oceanic and Continental Propay 
AD-A213 306/4/GAR 006,618 PC A07/ 


GL-TR-89-0248 


Combined Use of Three Different Approaches to Obtain the 
Best Estimate of Meso-Beta Surface Winds Over Complex 


Terrain. 

AD-A213 077/1/GAR 005,193 PC A03/MF A01 
GL-TR-89-0260 

Locating Flux Transfer Events in Low-Altitude Satellite 


Measurements (User’s Guide). 
AD-A213 091/2/GAR 005,163 PC A03/MF A01 
GRI-88/0162 


Assessment of Large Tonnage, Gas-Fired Cooling Technol- 
ies for the Commercial Sector. Topical Report January 


7-July 1988. 
PB90.120379/ GAR 005,367 PC A08/MF A01 
GRI-88/0263 


Engineering Design Considerations for Methane Fermenta- 
tion of Energy Crops. Annual Report-Year 4, January-De- 


cember 1987. 
PB90-114513/GAR 005,806 PC A19/MF A03 
GRI-89/0146 


Enhancing the Use of Methane as a Feedstock for the Bio- 
logical Production of Chemicals. Annual Report February 


1987-January 1988. 
PB90-120163/GAR 005,439 PC A06/MF A01 
GRI-89/0156 


Competitive Position of Natural Gas: Manufacturing Auto- 
mation and Process Controls: Topical Report April 1989. 
PB90-120213/GAR 005,811 PC A08/MF A01 


GRI-89/0162 
Solid Oxide Fuel Cell 
Design. Program 2 Final 
1989. 
PB90-114968/GAR 
GRI-89/0193 
Gas-Fired Desiccant Dehumidification System Field Evalua- 
p> tg a Quick Service Restaurant. Final Report, October 
PB90-115155/GAR 005,364 PC A08/MF A01 
GRI-89/0200 
Chemical Characterization of Thermal Maturity in Coals 
co Be Resolution Chromatographic Methods. Annual 


lay 1988-April 1989. 
600-1 14064/GAR 005,807 PC A05/MF A01 
GRI-89/0213 


NOx Reduction in Catalytically Stabilized Thermal Burners. 

Annual Report April 1, 1988-March 31, 1989. 

PB90-120155/GAR 005,858 PC A03/MF A01 
GRI-89/0214 

New Technologies for the Gas Industry 3: pv (Gas Re- 


search Institute’s) Transport and —— Pr 
PB90-115163/GAR 005, "A02/MF A01 


GRI-89/0216 


Brine Chemistry and Control of Adverse Chemical Reac- 
tions with Natural Gas Production. Annual Report March 


1988-March 1989. 
PB90-120205/GAR 006,480 PC A06/MF A01 
GRI-89/0223 
Energy Transfer and Photochemistry in he, Solar 
Conversion. Final Report August 1983-July 198: 
PB90-114562/GAR 005,442 PC ‘A03/MF A01 
GRL/8901 
Proof of the Feasibili 
Schemes for Pum; + a a 
AD-A212 882/5/GA 
GSA/DF/DK-90/001 
US Sprint’s FTS2000 Levelised Prices to Federal Agencies 


(for Apple Microcomputers). 
PB90-500489/GAR 005,627 CPD14 


006,540 PC AOS 


tion. 
/MF A01 


eneration System Conceptual 
eport, April 30, 1987-July 31, 


005,826 PC A06/MF A01 


of Coherent and Incoherent 
amma-Ray Laser. 
006,681 PC A04/MF A01 
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GSO-TR-88-1 


SYNOP Pilot Experiment: Inverted Echo Sounder Data 
Report for November 1986 to March 1987. 
AD-A213 356/9/GAR 006,624 PC A04/MF A01 


HCFA/PUB-15-2-X 
Provider Reimbursement Manual. Part 2 (Provider Cost Re- 


HCFA/PUB-15-2-X-1989 


Provider Reimbursement Manual Part 2. Provider Cost Re- 
yee Forms and Instructions (Hospital). HCFA/PUB-15-2- 


Rev. 1. 
Pe89-959090/GAR 006,058 Standing Order 

HCFA/PUB-03285 
Impact of the Changes in the End Stage Renal Disease 


bm geo Rate. 
PB90-120460/GAR 006,240 PC A13/MF A02 
HCFA/PUB-03293 


Proceedings: 1989 Data Users Conference. Held in Balti- 
more, on June 13-15, 1989. 
PB90-1 1/GAR 006,054 PC A08/MF A01 


HDL-TR-2162 
por may ren Scattering in Double-Barrier Resonant Tun- 


neling Structures. 
AD-A212 850/2/GAR 006,708 PC A03/MF A01 
HEDL-7641 


2000-hour stress-corrosion cracking tests on 90-10 cupron- 

ickel in simulated Hanford groundwater. 

DE89016058/GAR 006,525 PC A03/MF A01 
HEL-TM-8-89 


Shape Coding Technique —— on Tactical Point Symbol 


pwn! and Discrimii 
AD-A213 256/1/GAR 005,344 PC A03/MF A01 
HEL-TN-8-89 


Software and Hardware Description of the Helicopter 
Motion Equations for VAX Computers. 
AD-A213 248/8/GAR 005, 089 PC A06/MF A01 


HEL-TN-9-89 
Annotated Bibliography on Tactical Map Display Symbolo- 


Rb-a21a 257/9/GAR 006,357 PC A06/MF A01 
HETA-83-422-L 1965 

Hazard Evaluation and Technical Assistance Report HETA 

83-422-L1965, Department of Energy, Martin Marietta 

Energy S a Health Evaluation of Y-12 Workers 

Formerly to Mercury. 

PB90-119918/GAR 006,295 PC A11/MF A02 
HIG-CONTRIB-2092 

ro Trends of Physical Properties in Homogeneous 

Clay-| nay A gn die gal Hole 584, Midslope 

Terrace in the J 


japan Trench. 
AD-A213 193/6/GAR 006,616 PC A03/MF A01 


ICASE-89-41 

— Constructs for Tensor Product Computa- 
Loosely Coupled Architectures. 

ADADI2 987/2/GAR 005,645 PC A03/MF A01 


ICASE-89-52 
png Me Canteinn Meath hg High- 


Order Non-Oscil — Shock mene 
AD-A213 078/9/GAI 51 PC "Ad /ME A01 
ICASE-89-58 


Discussion of Turbulence Modelli 
N89-29707/1/GAR 


ICASE-89-64 


Damping Mechanisms in Beam: 
N89-30010/7/GAR 


IDA/HQ-89-34659 


; Past and Future. 
5,069 PC A03/MF A01 


Ss. 
006,757 PC A03/MF A01 


bowery Units. 
AD-A213 380/9/GAR 
IDA-P-2267 

Equivalent Units. 

AD-A213 380/9/GAR 
IWHR-MONO-101 

Leonardian Fluid Mechanics: What Remains to Be Investi- 

See ee eens Wh oan er en 

PB: -120270/GAR 006,679 PC A06/MF A01 
IIHR-MONO-106 

Leonardian Fluid Mechanics: Unexplored Flow Studies in 

the Codex Arundel 263. 

PB90-120262/GAR 006,678 PC AO5S/MF A01 
NIHR-MONO-110 


005,402 PC A03/MF A01 


005,402 PC A03/MF A01 


Leonardian Fluid Mechanics in the Codex Atianticus VI-VII. 
PB90-121187/GAR 006,680 PC A09/MF A01 


lITRI-C06673 
Combustion Product Evaluation of Various Charge Sizes 
and Propellant Formulations. Task 1 Report: Sampling and 
Procedures Proposed for Use in Gun Propellant 
Product Characterization. 

AD-A213 362/7/GAR 006,636 PC A05/MF A01 
IL/ENR/RE/AQ-89/17 
Illinois Homeowner's Guide to Reduction of Indoor Radon. 

PB90-119926/GAR 005,366 PC A13/MF A02 
ILENR/RE/ER-89/15 

Secondary Recovery of Coal Fines: An Environmental and 

Economic Cost/Benefit Analysis. 


PB90-117011/GAR 
ee 


rag) re 0/GAR 


IPPJ-T-39 
New Method for Measuring Phase Shift in Heterodyne In- 
ic Measurement. 


terferometric 
N89-29590/1/GAR 005,596 PC A03/MF A01 
ISBN-0-309-04082-5 
Field of Solar ics: Review and Recommendations for 
pg: Bae 


Ground-Based 

PB90-115684/GAR 005,158 PC A04/MF A01 
ISBN-0-309-04468-5 

Zero Alcohol and Other Options: Limits for Truck and Bus 


Drivers. 
PB90-115015/GAR 006,945 PC A10/MF A01 
deena 


PBg0- 11406 14067/ es 


ISBN-0-309-04755-2 
Safety Belts, and Child Restraints: Research to Ad- 
Questions. 


dress E ene 
PE90-115866/ GAR 006,949 PC A05/MF A01 


ISBN-0-8213-1177-8 


Economic Adjustment in Algeria, Egypt, Jordan, Morocco, 
Pakistan, Tunisia, and Turkey. 
PB90-119207/GAR 005,414 MF A01 


ISBN-0-8213-1235-9 


005,809 PC A06/MF A01 


Equipment for SMT (Surface Mounted Tech- 
Circuit) Boards. 
005,714 PC A03/MF A01 


005,546 PC A04/MF A0i 


Wind Pumping: A 
PB90-11 9694/GAR 
ISBN-0-8213-1246-4 


Dealing with the Debt Crisis: A World Bank 
PB90-119181/GAR 


ISBN-0-8213-1279-0 
Seow 0 Seen Renae Lessons 


m Experience. 
PROT 10199/GAR 005,413 MF A01 
ISBN-0-8213-1299-5 
Malaysia: Matching Risks and Rewards in a Mixed Econo- 


P90-119728/GAR 005,417 MF AO1 
ISBN-0-8213-1316-9 
Tae Sener Rate, and Agricultural Pricing Policies in 


PB90-119702/GAR 005,415 MF A02 
ISBN-0-8213-1358-4 


Trends in Developing 
PB90-119710/GAR 


ISBN-82-595-5374-0 


Heat Meters: Information 
the IEA (International Energy 
PB90-121070/GAR 


ISBN-82-595-5446-1 
Re ee, © Soremaney & pe 


PB00-120800/GAR 006,728 PC E03/MF E03 
ISBN-82-595-5448-8 


Spas ne, Sreeatn be Demme Ringe S08 K 

to 240 K in CuO and YBa2Cu307-delta(YBCO). 

PB90-120981/GAR 006,727 PC E03/MF E03 
ISBN-82-595-5449-6 

Review of Elastic Properties of 

ductors, and Some Related (C sub 

PB90-121062/GAR 


ISBN-82-595-5611-1 


005,827 MF A02 


005,412 MF A02 


Economies, 1989. 
005,416 MF A03 


on R and D-Activities in 
cy)-Countries. 
006,067 PC E04/MF E04 


See oe Sea 
006,730 PC E03/MF E03 


for Cost Evaluation of Chemical 


Computer ical Plants. 
PB90-120015/GAR 005,438 PC E04/MF E04 
ISBN-82-595-5705-3 


Gas Separations 
PB90-120007/ 


ISBN-91-7848-159-7 
Instrumentation of Pendulum impactor Using Metal Foil 


Strain G 
/GAR 006,071 PC A03/MF A01 


Selective Membranes. 
005,437 PC E04/MF E04 


PB90-1 
ISBN-91-7848-193-7 


am Fatigue of Hot-isostatic-Pressed Silicon Nitride. 
PB90-122649/GAR 006,127 PC A03/MF A01 


ISBN-92-835-0515-8 
Se See RNS ee 


NS9.29306/2/GAR 006,669 PC A15/MF A01 
ISBN-951-38-3253-8 


Feasibility of Cool Storage 
PB90-124561/GAR 


ISBN-95 1-38-34 14-X 
Optimized Estimation of the Weibull Distribution Param- 
eters. 
N89-30014/9/GAR 006,208 PC A03/MF A01 
ISBN-95 1-38-3465-4 


Non-Waste Technology. Volume 
PB90-123035/GAR 


ISBN-951-38-3475-1 


Improving the Fire Resistance Properties of Upholstered 
Furniture. 


Systems in R 


tion. 
005,816 A05S/MF A01 


006,046 PC A19/MF A03 


JTN-88-80024 


PB90-122425/GAR 
ISBN-95 1-38-3492-1 


005,371 PC A04/MF A01 


PVDF Contact Probes. 
PB90-124017/GAR 
ISBN-95 1-38-3495-6 


Software Development Trends. 
PB90-122342/GAR 


ISBN-951-38-3498-0 


005,747 PC A0Q3/MF A01 


005,677 PC A17/MF A03 


005,385 PC A04/MF A01 


Analysis of Online Searching Knowledge for intermediary 

SS ee Sans ee 

Ppgo.122502/GAR 006,074 PC A06/MF A01 
ISBN-95 1-38-3522-7 

Characteristics of the IAEA Correlation Monitor Material for 


PB90-122417/' 006,572 PC A04/MF A01 
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Parameterization and Assessment of Processes Affecting 
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Reactive Approach to 
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Walk-Through Survey Report of the National Tanning and 
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and Technology. U: 
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Neo 20467/2/GAR 006,889 PC A03/MF A01 
JTN-88-80022 

Development of Engineering Test Satellite-5 (ETS-5): EM/ 

PFM ) Process. 
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JTN-88-80023 
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JTN-88-80024 


Results of of H-1 Launch Vi 
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Future Space Transportation 
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Modeling Future 
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Le-7 Start Transient Simulation. 
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JTN-88-80049 


005,589 PC A02/MF A01 


Flight Operations of Engineering Test 
006,895 PC A03/MF A01 
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Satellite-5 (ETS-5). 

N89-29475/5/GAR 
JTN-88-80050 
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N89-29482/1/ 005,590 PC A03/MF A01 


JTN-88-80051 
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Quality Assurance o' 
N89-29772/5/GAR 006,831 “PC A03/MF A01 
JTN-88-80052 


Static Firing Test of the H-2 Launch Vehicle Solid Rocket 
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N89-29464/9/GAR 006,854 PC A03/MF A01 
JTN-88-80053 
——— Status of the Launching Facilities for H-2 


Ne9.29462/9/GAR 006,852 PC A03/MF A01 
JTN-88-80054 


tions Concept of Japanese Experiment Module 


(JEM). 

N89-29474/8/GAR 006,827 PC A03/MF A01 
KAPL-4701 

Corrosion rates of structural materials on the ocean floor. 

DE89015211/GAR 006,627 PC A03/MF A01 
KCP-613-4076 

Electronic encapsulation using foam with bonded metal 

covers for a filter _ Final report. 

DE89014010/GAI 005,767 PC A03/MF A01 
KCP-613-4080 


on machining of aluminum. Final report. 
89014011/GAR 006,178 PC A03/MF A01 
KCP-613-4100 
Desiccant moisture adsorption testing. Final report. 
DE89015206/GAR 006,169 PC A03/MF A01 
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Isothermal —. —. ig DGEBA (diglycidy! ether 


of bisphenol A)- 
DE89015749/GAI "005, 768 PC A03/MF A01 
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Study of ey Sao Soe Rocky Intertidal Communities of Central and 


: Year 2. Volume 1 of 3. 
PB90 120781 /GAR 006,594 PC A09/MF A01 
KLI-R-88-19-VOL-2 


Study of the Rocky Intertidal Communities of Central and 
Northern California: Year 2. Volume 2 of 3. 
PB90-120809/GAR 006,595 PC A99/MF A04 


KLI-R-88-19-VOL-3 
Study of the Rocky Intertidal Communities of Central and 
Northern California: Year 2. Volume 3 of 3. 
PB90-120817/GAR 006,596 PC A10/MF A02 
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Control and Receiving Station. Quarterly Report, 
April-June 1989. ” 
DE89016314/GAR 006,462 PC A03/MF A01 
L-16578 
a. ition of Newton's Method to the Postbuckling of 
NOS29011/1/GAR 
29811/1/GAR * 006,755 PC A03/MF A01 
L-16579 
Auger Electron me Variations in Oxygen-Exposed 
NebooozaeR 006,792 PC A03/MF A01 
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a Fragmentation Studies for Microelectronic Applica- 
N89-301 54/3/GAR 005,764 PC A03/MF A01 
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DEWFALL X.0 (Unverified pore 8: Engineering Software 
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Condensation. Draft User Manual. 
DE89016311/GAR 005,263 PC A11/MF A01 
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NTO development at Los Alamos. 
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LA-UR-69-376 
Free-expansion experiments and modeling in ae 
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DE89007748/GAR 006,641 A02/MF A01 
LA-UR-89-407 


Effects of binder concentration on the properties of plastic- 


DE89007744/GAR 006,640 PC A02/MF A01 
LA-UR-89-1127 

Mechanical ies, solubilities, and processabilities in 

the design of first super-strong liquid-crystalline poly- 

DE89000252/GAR 005,518 PC A02/MF A01 
LA-UR-89-2112 

a. fiber interferometry and several-mode fiber po- 


metry via phase conjugation. 
DE89014226/GAR _ 006,687 PC A02/MF A01 
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Remote-controlied NDA (nondestructive om systems for 


Process areas in a MOX (mixed oxide) facility. 
E89015274/GAR 006,561 BG A02/MF A01 


LA-UR-89-2446 
Quantum-mechanical derivation of the Davydov equations 
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DE89015250/GAR 006,217 PC A02/MF A01 
LA-UR-89-2453 


Davydov solutions at 300 kelvin: The final se: 
DE89015248/GAR 006,216 PC A Ad2/MF A01 


LA-UR-89-2456 
Computer symbiosis: Emergence of symbiotic behavior 


through evolution. 
DE89015247/GAR 006,272 PC A02 


LA-UR-89-2459 
Strain and particle size of palladium powders by time-of- 


flight neutron diffraction. 
DE89015304/GAR 006,179 PC A02/MF A01 
LA-UR-89-2489 


po = ma mmmmee (RFP) fusion neutron source: A con- 


ceptual 

DE8901529 IGAR 006,501 PC A03/MF A01 
LA-UR-89-2517 

Inclusion of photon production and pee gee and e(+ )e(-) 

pair production in a particie-in-cell code for astrophysical 

B289019293/GAR 006,769 PC A02/MF A01 
LA-UR-89-2561 


Spectroscopy of the Amide-I| Modes of Acetanilide. 
DE89015282/GAR 005,479 PC A03/MF A01 


LA-UR-89-2564 


Photoemission spectrum and 
DE89015281/GAR 


LA-UR-89-2573 


Use of Chlorine Isotope Measurements to Trace Water 
Movements at Yucca Mountain. 
006,518 PC A02/MF A01 


optical gep in La2Cu04. 
006,717 PC A03/MF A01 


DE89015278/GAR 
LA-11511-MS 


Hydrologic Characteristics of the Bandelier Tuff as Deter- 
mined Through an Injection Well System. 
DE89016020/GAR 006,524 PC A03/MF A01 


LA-11647-MS 
Repair, Sidetrack, Drilling, and Completion of EE-2A for 
Phase Service. 


2 Reservoir Production 
DE89015208/GAR 005,814 PC A04/MF A01 
LA-11656-MS 


Differential neutron production cross sections and neutron 


ing-length targets for 256-MeV protons. 
Bess01s076/GAR” AR 006,783 PC A03/MF A01 
LAAS-87-079 


Use of Differential Dynamic Programming for the Optimal 


Control of Complex Systems. 
N89-29995/2/GAR 005,672 PC A08/MF A01 


LAAS-89-117 
Electrical Properties of Ultra-Thin Thermal Silicon Layers 


and Techi | Parameters Influence. 
N89-29697/4/GAR 005,760 PC A0S/MF A01 


LAAS-89-147 
Commande des Robots Manipulateurs: Identification des 


Parametres et Etude de Strategies Adaptatives (Robot Ma- 
nipulator Control. Identification of Parameters and Study of 


Adaptive Strategies). 

N89-29765/9/GAR 006,094 PC A10/MF A01 
LAAS-89-150 

pag ey oe and Simulation of the Interdiffusion of Gallium 


in the Heteroepitaxial Growth of CdTe on GaAs. 
N89-301 15/4/GAR 006,724 PC A08/MF A01 


LAAS-89-198 


L.DMOS (Lateral Double-Diffused Metal Oxide Conductor) 
Devices for High Voitage Integrated Circuits. 
N89-29700/6/GAR 005,761 PC A08/MF A01 


LAAS-89-199 
Automatic Establishment of Equivalent Circuits for Integrat- 


ed Power b 
N89-29701/4/GAR 005,762 PC A07/MF A01 
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pare We my Al gull 


a 209 PC A08/MF A01 


006,250 PC A03/MF A01 


P — 
N89-30015/6/GA\ 
LBL-PUB-657/6-89 


Mapping the human 
DE89016316/GAR 


LBL-24965 
Air cleaner Efficiencies for Removal of Nitrogen Dioxide 


and Volatile q 
DE89015384/GAR 005,839 PC A03/MF A01 
LBL-26130 


Raman characterization of high temperature materials using 


an a detector. 

DE890 6308/GAR 005,481 PC A03/MF A01 
LBL-26513 

Applications of NMR spectroscopy to the Study of Zeolite 


) ’ 

DEB9O1 5226/GAR 005,520 PC A03/MF A01 
LBL-26601 

ane resource utilization for multiprocessor joint execu- 


E8901 6303/GAR 005,639 PC A02/MF A01 
LBL-26734 


imaging and interfacial analysis. 
DESS01S800/GAR 006,141 PC A03/MF A01 
LBL-26935 


Micromechanisms of surface friction in zinc electrogalvan- 


ized steel 
DE89011819/GAR 006,158 PC A03/MF A01 
LBL-27205 


In vivo and in vitro replication studies of a mutant SV40 
virus isolated from transformed human cells. 
DE89016317/GAR 006,266 PC A11/MF A01 


LBL-27356 
Methods to decrease defect density in GaAs/Si heteroepi- 


taxy. 
DE89016306/GAR 006,721 PC A03/MF A01 
LBL-27436 


Integrated data bases in environmental health applications. 
“et PC A02/MF A01 

LBL-27454 

BRANDEX: A FORTRAN/Pascal code to calculate the mul- 

DE89016338/GA 006,788 PC A03/MF A01 
LBL-27498 

DE89016302/GAR 005,725 PC A02/MF A01 
LDA-89-15139 

tariat: A Reference Aid, October 1989. 

PB89-928111/GAR 005,321 Standing Order 

Immissionsmessungen von Caen. D> Pro- 

benahme, Analyse, Er. arbons. Samph Ln ay 

DE89911267/GAR B41 aye, eal) ADS/ME A Abt 
LMI-RE801R1 

meni 

AD-A213 117/5/GAR 006,352 PC A05/MF A01 
M-607 

sion 1. 

N89-29413/6/GAR 006,920 PC A04/MF A01 
MAP-HANDBK-27 

N89-29853/3/GAR 005,196 PC A24/MF A01 
MATH-RN-213 

N89-30011/5/GAR 006,201 PC A03/MF A01 
MCD/ENG/RD-88-01 

= a Quick Service Restaurant. Final Report, October 

PB90-115155/GAR 005,364 PC A08/MF A01 

Tumult-x: A Real Time Executive. 

N89-29983/8/GAR 005,671 PC A03/MF A01 

Short Interrupt Disable Times by Im 

Noo 94/1/GAR 005,626 pA BO AO: ‘A03/MF A01 

MHD (Magnetohydrodynamic) el topping cycle 

eae, Fifth —— progress report, August 1, 

be8901S897/GAR 
MOT-0001AF 


DE89016339/GAR 005,882 
tiple binary splitting of an —s nucleus. 
Characterization of GaAs/Si/GaAs heterointerfaces. 
Communist Party of the Soviet Union Politburo and Secre- 
LIS-87 
of Chlorinated ocarbons. Sam) 
Battle Damage Repair of Tactical Weapons: An Assess- 
t. 
Atmospheric Laboratory for Applications and Science, Mis- 
a Atmosphere Program. Handbook for MAP, Volume 
Infinite Frequency Structure and a Certain Matrix Laurent 
Gas-Fired Desiccant Dehumidification System Field Evalua- 
MEMO-INF-89-26 
esac toe 
MHD-ITC-89-126 
988--October 3 
005,821 PC A08/MF A01 
Current Injection Pumping of Organic Light Emitters. 
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AD-A213 128/2/GAR 
MPS-2/89 
Economic Indicators Selected Countries, June Quarter 


1989. 

AD-A213 294/2/GAR 005,405 PC A04/MF A01 
MRC-R-1240 

Time Evolution of the Electron Swarm Energy Distribution 


Function. 
AD-A212 967/4/GAR 006,697 PC A04/MF A01 
MRL-RR-3-89 


Basis for Model! 
N89-29545/5/GA\ 


MRL-TR-89-1 
Radar Absorbing Materials: 
N89-29552/1/GAR 
MRL-TR-89-10 


Focusing of Acoustic Waves in a Non-Uniform _———. 
N89-30021/4/GAR 006,660 PC A04/MF A01 
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in Ni-H and Ni-C-H Alloys 
AD-A213 244/7/GAR 006,174 PC A03/MF A01 


MRL-89-015 
ne a & Ce See 


ickel Hydride. 

AD-A213 245/4/GAR 005,472 PC A03/MF A01 
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Simulation of Sound Field Using Boundary Element 
Method. 


PB90-121948/GAR 006,086 PC A03/MF A01 
MTL-TR-89-69 

Studies of Aflas 

AD-A213 046/6/GAR 
MTL-TR-89-78 


Effect of Com; and Treatment on the Micros- 
tructure and Mochanical Properies ol of Aluminum-Lithium-Ti- 


tanium Alloys. 
AD-A213 144/9/GAR 006,172 PC A06/MF A01 
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006,648 PC A03/MF A01 


i and Materials. 
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006,156 PC A03/MF A01 


Mechanical Property Characterization of VascoMax T-300. 
AD-A212 950/0/GAR 006,157 PC A03/MF A01 
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Biennial Report of Employment by Geographic Area. Feder- 


al Civilian Workforce Statistics. 
PB90-120080/GAR 005,030 PC A07/MF A01 
N89-28546/4 


O-Ring Gasket Test Fixture. 
PAT-APPL-7-361 479/GAR 006,089 
PC A03/MF A01 


N89-28547/2 


Torsional Suspension System for Testing Space Structures. 
PAT-APPL-7-357 757/GAR 006,914 
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N89-28549/8 
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PC A03/MF A01 
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N89-28556/3 


Spacecraft Component Heater Control System. 
PAT-APPL-7-361 200/GAR 006,838 
PC A03/MF A01 


N89-28586/0 


Delamination Test Apparatus and Method. 
PAT-APPL-7-386 172/GAR 006,149 
PC A03/MF A01 
N89-28603/3 
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Aluminum Alloy. 
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N89-28651/2 
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006,184 Not available NTIS 
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005,770 Not available NTIS 
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005,729 Not available NTIS 
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Hollow Fiber Clinostat: Technical Abstract. 
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N89-28806/2 
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PC A03/MF A01 
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PC A03/MF A01 
N89-28831/0 
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Turbomachinery Shaft insert. 
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Combined Air and Water Pollution Control System. 
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a Engineering: A Continuing Bibliography with In- 


es (Supplement 241). 
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(Order as N89-29306/2/GAR, PC A15/MF ao) 
N89-29314/6/GAR 
Laminar-Turbulent Transition Problems in Supersonic and 
Hypersonic Flows. 
N89-29314/6/GAR 006,672 
(Order as N89-29306/2/GAR, PC A15/MF A01) 
N89-29315/3/GAR 
— and Shock-Wave/Boundary-Layer interac- 
N@o-29315/3/GAR 006,673 
(Order as N89-29306/2/GAR, PC A15/MF A01) 
N89-29319/5/GAR 
en Vortex Breakdown. Part 1: Confined Swirling 


Noo. 28610/5/GAR 005,058 PC A04/MF A01 
N89-29320/3/GAR 
Axisymmetric Vortex Breakdown. Part 2: Physical Mecha- 


nisms. 

N89-29320/3/GAR 005,059 PC A03/MF A01 
N89-29321/1/GAR 

Use of High-Resolution Upwind Scheme for Vortical Flow 

Simulati 

N89-29321/1/GAR 005,060 PC A03/MF A01 
N89-29322/9/GAR 


Delta(2)-Correction Scheme for Unsteady Compressible 
Navier-Stokes Equations. 
N89-29322/9/GAR 005,061 PC A03/MF A01 


N89-29323/7/GAR 


STOL (Short Takeoff and and STOVL (Short 
Takeoff and Vertical ey eh hn 
frame Heating Tests in the NASA (National Aeronautics 

and ministration) Lewis 9- by 15-Foot Low-Speed 


Wind Tunnel. 
N89-29323/7/GAR 005,062 PC A03/MF A01 
N89-29324/5/GAR 


Some Effects of Aerodynamic Spoilers on Wing Flutter. 
N89-29324/5/GAR 005,063 PC A03/MF A01 


N89-29325/2/GAR 
pen ay Investigation 
the Vicinity of a Wing-Body Junction. 
N89-29325/2/GAR 005,064 PC A06/MF A01 
N89-29326/0/GAR 
Control “ Separated Flow Past a Cylinder Using Tangential 


Wall Jet BI 
N89-29326/0/GAR 005,065 PC A03/MF A01 
N89-29327/8/GAR 


Asymptotic Behavior of a Flat Plate Wake. 
N89-29327/8/GAR 005,066 
N89-29328/6/GAR 

Thermo-Viscoplastic Analysis of Hypersonic Structures Sub- 

R ito S eonal : 4 

N89-29328/6/GAR 006,871 PC A03/MF A01 
N89-29329/4/GAR 


PC A03/MF A01 


Jets with Excitation. 


Turbulent 
N89-29329/4/' 005,067 PC A11/MF A01 
N89-29332/8/GAR 


Accident/Incident Data Analysis Database Summaries, 


Volume 1. 

N89-29332/8/GAR 006,940 PC A09/MF A01 
N89-29333/6/GAR 

Accident/Incident Data Analysis Database Summaries, 


Volume 2. 
006,941 PC A13/MF A01 


N89-29333/6/GAR 
February 01,1990 OR-25 
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N89-29346/8/GAR 
ts Sees Se: Cee Bie oo Bunt Gent 


005,085 PC A03/MF A01 


ao Test Results for the SSME 
Main Engine) HPOTP AB om Pressure 


Oxygen Laney A Turbine interstage Seal for the Current 

and an improved Brake. 

N89-29349/2/GAR 006,822 PC AO5/MF A01 
N89-29351/8/GAR 

Revolutionary Opportunities for Materials and Structures 

, Addendum. 

N89-29351/8/GAR 005,574 PC A03/MF A01 
N89-29353/4/GAR 

Design and Navier-Stokes Analysis of Hypersonic Wind 

Tunnel Nozzies. 

N89-29353/4/GAR 005,090 PC A06/MF A01 
N89-29354/2/GAR 


JPRS —_ to mags Bg a Service) Report: Sci- 
N89-29354/2/GAR ‘ 006,819 PC A04/MF A01 
pyre 
gg ken, ld mean 
Satellite. Abstract Only. 
Nae-20085/0/GAR 
(Order as N89-29354/2/GAR, PC A04/MF Me ADT) 


N89-29356/7/GAR 


Chaotic Dynamics of Halley’s Comet. Abstract Only. 
N89-29356/7/GAR 005,119 
(Order as N89-29354/2/GAR, PC A04/MF A01) 


N&9-29357/5/GAR 
Trajectory of Balloon Motion in Venusian At- 
mephere by Very Long-Base Interferometry Method. Ab- 
stract 
N89-29357/5/GAR 005,134 
(Order as N89-29354/2/GAR, PC A04/MF A01) 
N89-29358/3/GAR 
Jovian Model with Different Chemical Composition of Mo- 
lecular and Metallic Envelopes. Abstract Only. 
N89-29358/3/GAR 005,135 
(Order as N89-29354/2/GAR, PC A04/MF A01) 
N89-29359/1/GAR 
tep Methods for Predicting Orbital Motion Consider- 
ing Periodic ts. Abstract Only. 
9-29359/1/GAR 


005,120 
(Order as N89-29354/2/GAR, PC A04/MF A01) 
N89-29360/9/GAR 
Evolution of Rotation of Gyrostat Satellite — Viscous- 
Elastic Discs in Circular Orbit. Abstract 
N89-29360/9/GAR 
(Order as N89-29354/2/GAR, PC AOA/ME, 01) 
N89-29361/7/GAR 
Motion of Tether During = and Retrieval of 
Tether System in Orbit. Abstract On! 
N89-29361/7/GAR 006,8: 
(Order as N89-29354/2/GAR, PC A04/MF 01) 


N89-29362/5/GAR 


Approximate Analytic Method of Calculating Spatial Maneu- 
vers of Spacecraft in Atmosphere. Abstract Only. 
N89-29362/5/GAR 006,8. 
(Order as N89-29354/2/GAR, PC A04/MF 401) 


N89-29363/3/GAR 


Two Types of Nonlinear Resonant Motion of Asymmetrical 
Spacecraft in Atmosphere. Abstract Only. 
N89-29363/3/GAR 


006,8 
(Order as N89-29354/2/GAR, PC A04/MF not) 
N89-29364/1/GAR 


Minumum-Pulse Spacecraft Stabilization. Abstract Only. 

N89-29364/1/GAR 006,8: 
(Order as N89-29354/2/GAR, PC A04/MF ro 

N89-29365/8/GAR 

Three-Dimensional Motion of Deformable Body in Central 

Force Field. Abstract Only. 

N89-29365/8/GAR 005,12 
(Order as N89-29354/2/GAR, PC A04/MF aot) 


N89-29366/6/GAR 
Satellite and Surface Measurement of Latitudinal Distribu- 
- of Upper lonosphere Parameters Near Main ionospher- 
Trough. Abstract Only. 
N89-29366/6/GAR 005, 
(Order as N89-29354/2/GAR, PC A04/MF nt 
N89-29367/4/GAR 
Specifics of Motion of pep, Energy Protons in Terrestrial 
Radiation Belts. Abstract Only. 
N89-29367/4/GAR 
(Order as N89-29354/2/GAR, PC A04/MF AOA) 
N8&9-29368/2/GAR 


Dynamics of Electron Beam Injected into lonosphere Near 
Satellite. Abstract Only. sie 
N89-29368/2/GAR 

(Order as N89-29354/2/GAR, PC AOA/ME A ro 


N&9-29369/0/GAR 


Interplanetary Plasma Density Fluctuation Spectrum Based 

on Prognoz-8 Satellite Measurements. Abstract Only. 

N89-29369/0/GAR 005,136 
(Order as N89-29354/2/GAR, PC A04/MF A01) 


OR-26 VOL. 90, No. 3 


N89-29370/8/GAR 


Spectrometry of Weak, [Bapidly Varying 


Sources in X-ray 
and Abstract oon 
N89-; 


Astronomy. 
'70/8/GAR 137 
(Order as N89-29354/2/GAR, PC AOA/ME A ‘A01) 


N&9-29371/6/GAR 
Gravitational — of Artificial Satellites with Gyro- 


Neooea7 /e/6 Veren 


006,80. 
(Order as N89-29354/2/GAR, PC A04/MF no) 


isin 
——— in Outer Terrestrial Radiation Belt. 
N89-29372/4/GAR 005,17 
(Order as N89-29354/2/GAR, PC A04/MF eA 
N89-29373/2/GAR 


Structure of Int tary Fluxes Based on Plasma and 
Magnetic Fiel Boge arn them — Satellite on 
Novomber 25-26, 1977. Abstract 
N89-29373/2/GAR 005, 138 

(Order as N89-29354/2/GAR, PC A04/MF A01) 


N89-29374/0/GAR 


Packet of Medium-Scale Wave Fluctuations of Nocturnal 
Middle-Latitude Outer lonosphere Electron Concentration 
Based on Intercosmos-10 Data. Abstract Only. 
N89-29374/0/GAR 005,172 
(Order as N89-29354/2/GAR, PC A04/MF A01) 
N89-29375/7/GAR 


Cosmic Rays in Near-Earth a in 1977-1979 Based on 

Cosmos-900 Data. Abstract Oni 

N89-29375/7/GAR 005,162 
(Order as N89-29354/2/GAR, PC A04/MF A01) 


N89-29376/5/GAR 
Evolution of Dust Condensations in Preplanetary Disk. Ab- 
stract Only. 
N89-29376/5/GAR 139 
(Order as N89-29354/2/GAR, PC AOa/ME Pot) 
N89-29377/3/GAR 
— of Drop Model of Protoplanetary Disk. Abstract 
N89-29377/3/GAR 005, 
(Order as N89-29354/2/GAR, PC A04/MF Aon) 
N89-29378/1/GAR 


Directional Effect of Hard X-Radiation of Solar Flares as 
Detected by -2MZ Instruments. Abstract Only. 
N89-29378/1/GAR 005, 
(Order as N89-29354/2/GAR, PC A04/MF aot) 


N89-29379/9/GAR 


Phobos Mission Plan, Scientific Goals. 
N89-29379/9/GAR 006,808 
(Order as N89-29354/2/GAR, PC A04/MF A01) 


rie ai 


magnetism of Mars. Abstract Only. 
/7/GAR 005, 
(Order as N89-29354/2/GAR, PC A04/MF aot) 


N89-29381/5/GAR 
Geological-Morphological Description of Lukelong-Okipeta 
ag Area (Venus Surface Photomap, Sheet B-2). Abstract 
N89-29381/5/GAR 005, 
(Order as N89-29354/2/GAR, PC A04/MF a1) 
N89-29382/3/GAR 


Geological-Morphological Description of Vinmara and 

Ganiki Planitiae Area (Venus Surface Photomap, Sheet B- 

8). Abstract Only. 

N89-29382/3/GAR 005,1 
(Order as N89-29354/2/GAR, PC A04/MF no’) 


N89-29383/1/GAR 
Circular Dust Formations around Earth and Moon and 
Some Structural Elements of Dust Formation around Sun. 
Abstract Only. 
N89-29383/1/GAR 
(Order as N89-29354/2/GAR, PC AOA/MF Mon 
N89-29384/9/GAR 
Geological-M 
lanta Plains (Venu 
Abstract Only. 
N89-29384/9/GAR 
(Order as N89-29354/2/GAR, PC AOA/ME ; At) 
N89-29385/6/GAR 
———_ of Asteroid 4 Vesta in Vesta-86 Program. Ab- 
N89-29385/6/GAR 
(Order as N89-29354/2/GAR, PC AOA/ME A aot) 
N89-29386/4/GAR 
— of Rotational Period of Asteroid 4 Vesta. Abstract 
N89-29386/4/GAR 005, 12. 
(Order as N89-29354/2/GAR, PC A04/MF aot) 
N89-29387/2/GAR 


Photometry of Vesta in 1986 Opposition. Abstract Only. 
N89-29387/2/GAR 005,124 


(Order as N89-29354/2/GAR, PC A04/MF A01) 
N89-29388/0/GAR 


Polarimetry of Vesta in 1986 Opposition. Abstract Only. 
N89-29388/0/GAR 


005,125 
(Order as N89-29354/2/GAR, PC A04/MF A01) 


Nao 293 


ical Description of Loukhy and Ata- 
rface Photographic Map, Sheet B-7). 


N89-29389/8/GAR 


Asteroid 4 Vesta: Photometry in Visual Range and 0.92 M 
Pyroxene Band. Abstract Only. 
N89-29389/8/GAR 


005,144 
(Order as N89-29354/2/GAR, PC A04/MF Ao’) 


N89-29390/6/GAR 
Surface Polarimetric Heterogeneity of Asteroid 4 Vesta. Ab- 
stract Only. 
N89-29390/6/GAR 005,126 
(Order as N89-29354/2/GAR, PC A04/MF A01) 


N89-29391/4/GAR 
Laboratory Modeling of Asteroid Brightness Curves. Ab- 
stract Only. 
N89-29391/4/GAR 0085, 12. 
(Order as N89-29354/2/GAR, PC A04/MF aon) 


N89-29392/2/GAR 
Photometry of Amor Asteroids 1036 Ganymede and 1139 
Atami. Abstract On| 
N89-; 29392/2/GAR — 005,128 
(Order as N89-29354/2/GAR, PC A04/MF AOD 


N89-293 /3/0/GAR 
Spectrometry of Asteroids. Part 4: Mineral Heterogeneity of 
Vesta’s Surface. Abstract Only. 
N89-29393/0/GAR 0085, 14: 
(Order as N89-29354/2/GAR, PC A04/MF AOD 


N89-29394/8/GAR 
Likelihood of Contact with Extraterrestrial Technological 
Civilization. Abstract Only. 
N89-29394/8/GAR 
(Order as N89-29354/2/GAR, PC AOa/MEs On 


age opine 
iner Describes Energiya Rocket System. 
NBO. 99395 / 5/GAR 006, 84, 
(Order as N89-29354/2/GAR, PC A04/MF ron 


aoe 
nergiya Booster Launch Systems. Abstract Only. 
NBS. 9396/3/GAR 3,843 
(Order as N89-29354/2/GAR, PC A04/MF ‘A01) 


N89-29397/1/GAR 
New Space Su Ship Akademik Nikolay Pilyugin under 
Construction. Abstract Only. 
N89-29397/1/GAR 006,823 
(Order as N89-29354/2/GAR, PC A04/MF A01) 


N89-29398/9/GAR 
BPCHL-1 Satellite Telemetry System. Abstract Only. 
N89-29398/9/GAR 006,879 
(Order as N89-29354/2/GAR, PC A04/MF A01) 


N89-29399/7/GAR 
Benefits to National Economy from Space Research. 
N89-29399/7/GAR 1,406 
(Order as N89-29354/2/GAR, PC A04/MF ‘A01) 


N89-29400/3/GAR 


Nature of Transverse Jets Detected on Satellite Images in 
Marginal Ice Zone. Abstract Only. 
N89-29400/3/GAR 

(Order as N89-29354/2/GAR, PC Aoa/MF A ron 


N89-29401/1/GAR 


Remote Optical Studies of Breaking Fields of Gravity 

Waves of Developing Sea Wave. Abstract Only. 

N89-29401/1/GAR 006,606 
(Order as N89-29354/2/GAR, PC A04/MF A01) 


N89-29402/9/GAR 


Features of Correlation Structure of Spectrum of Optical 
Signals Coming from Remotely Sensed Objects (Using Sea 
Surface as Example). Abstract Only. 
N89-29402/9/GAR 

(Order as N89-29354/2/GAR, PC AOA/MEy On) 


N89-29403/7/GAR 


Principles and Approaches of Integrated Interpretation of 
Aerospace and Geological-Geophysical Information in Stud- 
ies of Buried Platform Regions. Abstract Only. 
N89-29403/7/GAR 006,658 
(Order as N89-29354/2/GAR, PC A04/MF A01) 


N89-29404/5/GAR 


peer ayo Contributions of Earth's Surface and Atmos- 

= ere to Outgoing Radiation. Abstract Only. 
89-29404/5/GAR 005,265 
(Order as N89-29354/2/GAR, PC A04/MF ‘A01) 


N89-29405/2/GAR 
Airborne Laser Spectrofluorometer for Remote Sensing of 
Earth's Surface. Abstract Only. 
N89-29405/2/GAR 006,493 
(Order as N89-29354/2/GAR, PC A04/MF A01) 


N89-29406/0/GAR 
Software Package for Clustering of Multiband Data. Ab- 
stract Only. 
N89-29406/0/GAR 005,68: 
(Order as N89-29354/2/GAR, PC A04/MF Pont 


N89-29407/8/GAR 
Analysis and Recognition of Images in Radon Space. Ab- 
stract Only. 
N89-29407/8/GAR 15,690 
(Order as N89-29354/2/GAR, PC Aoa/Me ‘A01) 





NTIS ORDER/REPORT NUMBER INDEX 


N89-29408/6/GAR 
Methods of Eliminating Conflicts between Functioning 
—- o> Resources Satellites when Compiling Oper- 
ating Schedules. Abstract Only. 
N89-29408/6/GAR 006,809 
(Order as N89-29354/2/GAR, PC A04/MF A01) 
N89-29409/4/GAR 
—— for Manned Mars Mission, Technical Options 
N89-; /4/GAR 006,82 
(Order as N89-29354/2/GAR, PC A04/MF Mot) 
N89-29410/2/GAR 
Us poten = | to Fly Biocrystal Experiment on Mir Station. 
Noe 25410/3/GAR 
(Order as N89-29354/2/GAR, PC AOA/ME A Kot) 
N89-29411/0/GAR 
ee 
stract 
N89-29411/0/GAR 005,146 
(Order as N89-29354/2/GAR, PC A04/MF A01) 
N89-29412/8/GAR 


USSR International Projects in Space Research. 
N89-29412/8/GAR 
(Order as N89-29354/2/GAR, PC AOA/ME A ro 
N89-29413/6/GAR 


Atmospheric Laboratory for Applications and Science, Mis- 


sion 1. 
N89-29413/6/GAR 006,920 PC A04/MF A01 
N89-29414/4/GAR 


Atmospheric Laboratory for ‘‘aacue and Science 
(ATLAS), Mission 1: Introduction. 
N89-29414/4/GAR 

(Order as N89-29413/6/GAR, PC Aoa/Med ron 


N89-29415/1/GAR 


Atmospheric Lyman-Aipha Emissions (ALAE). 
N89-29415/1/GAR 


5,266 
(Order as N89-29413/6/GAR, PC A04/MF A01) 


N89-29416/9/GAR 


Atmospheric Trace Molecule Spectroscopy (ATMOS). 
a 


005,267 
(Order as N89-29413/6/GAR, PC A04/MF A01) 


N89-29417/7/GAR 


Grille Spectrometer (Grille). 
N89-29417/7/GAR 005,268 
(Order as N89-29413/6/GAR, PC A04/MF A01) 
N89-29418/5/GAR 


Imaging Spectrometric Observatory (ISO). 
Noe zon 8/5/GAR 


005,269 
(Order as N89-29413/6/GAR, PC A04/MF A01) 
N89-29419/3/GAR 
a Neutral Atom Precipitation (ENAP). 


N89-29419/3/GAR 


15, 173 
(Order as N89-29413/6/GAR, PC A04/MF A01) 
N89-29420/1/GAR 


Millimeter-Wave Atmospheric Sounder (MAS). 
N89-29420/1/GAR 005,2 
(Order as N89-29413/6/GAR, PC A04/MF ree 


N89-29421/9/GAR 


Active Cavity Radiometer (ACR). 
N89-29421/9/GAR 005,14. 
(Order as N89-29413/6/GAR, PC A04/MF Aon) 


N89-29422/7/GAR 


Measurement of the Solar Constant (SOLCON). 
N89-29422/7/GAR 005, 
(Order as N89-29413/6/GAR, PC A04/MF aot) 
N89-29423/5/GAR 


Solar Spectrum (SOLSPEC) Measurement from 180 to 

3000 Nanometers. 

N89-29423/5/GAR 005,149 
(Order as N89-29413/6/GAR, PC A04/MF A01) 


N89-29424/3/GAR 
Atmospheric Emissions Photometric Imaging (AEP!) Experi- 
N89-29424/3/GAR 005, 
(Order as N89-29413/6/GAR, PC A04/MF Ao) 
N&9-29425/0/GAR 


Space Experiments with Particle Accelerators (SEPAC). 
N89-29425/0/GAR 005,1 
(Order as N89-29413/6/GAR, PC A04/MF on 
N89-29426/8/GAR 


Far Ultraviolot Space Telescope (FAUST). 
N89-29426/8/GAR 
(Order as N89-29413/6/GAR, PC A04/MF MP AO’) 
N89-29429/2/GAR 


Modeling Future ce Ai 
N89-29429/2/GA\ 


N89-29430/0/GAR 
First European Workshop on Flight Opportunities for Small 


Payloads. 
N89-29430/0/GAR 006,921 PC A09/MF A01 
N89-29431/8/GAR 


Space Science Payloads. 
N89-29431/8/GA 
(Order as N89-29430/0/GAR, PC AO/MF } ped 


06,011 PC A03/MF A01 


N89-29432/6/GAR 


Aeronomy Requirements for Small Orbiting Payloads. 
N89-29432/6/GAR 


005,271 
(Order as N89-29430/0/GAR, PC A09/MF A01) 
N89-29433/4/GAR 
Earth Observation Payloads: User Requirements. 
N89-29433/4/GAR 006,880 
(Order as N89-29430/0/GAR, PC A09/MF A01) 
N89-29434/2/GAR 


Review of Small Telecommunications Missions. 
N89-29434/2/GAR 
(Order as N89-29430/0/GAR, PC A0o/MF is ot) 


N89-29435/9/GAR 
Microgravity ~~ 
N89-29435/9/' 
(order as N89-29430/0/GAR, PC A0/MEs ‘son 
N89-29436/7/GAR 


Technology Demonstration Payloads. 
N89-29436/7/GAR 006,923 
(Order as N89-29430/0/GAR, PC A09/MF A01) 


N89-29437/5/GAR 


Small Satellites: The UOSAT Experience. 
N89-29437/5/GAR 006,882 
(Order as N89-29430/0/GAR, PC A09/MF A01) 
N89-29438/3/GAR 
Ariane Structure for Auxiliary Payloads (ASAP). 
N89-29438/3/GAR 3,844 
(Order as N89-29430/0/GAR, PC A09/MF ‘A01) 
N89-29439/1/GAR 
Ariane Tech Experiment Platform (ARTEP). 
N89-29439/1/ 


N89-29440/9/GAR 


University Experiments for Small Satellites. 
N89-29440/9/GAR 


006,883 
(Order as N89-29430/0/GAR, PC A09/MF ‘A01) 


N89-29441/7/GAR 
Brem-Sat: A Small University Satellite. 
N89-29441/7/GAR 006,884 
(Order as N89-29430/0/GAR, PC A09/MF A01) 
N89-29442/5/GAR 


Amsat: Developments and Flight Experience. 
N89-29442/5/GAR 


006,885 
(Order as N89-29430/0/GAR, PC A09/MF A01) 


N89-29443/3/GAR 


Freja: The ign of a Small Scientific Satellite. 
N89-29443/3/GAR 006,886 
(Order as N89-29430/0/GAR, PC A09/MF A01) 


N89-29444/1/GAR 


Launch Opportunities into LEO (Low Earth Orbit) via Ariane 
Ascent into GTO (Geostationary Transfer Orbit.) 
N89-29444/1/GAR 

(Order as N89-29430/0/GAR, PC A09/ Med ro 


N89-29445/8/GAR 
a A Hypersonic Fiight-Test Facility Launched by Ariane 


Na9-20445/ 8/GAR 


006,846 
(Order as N89-29430/0/GAR, PC A09/MF A01) 


N89-29446/6/GAR 
Studies of Technology me Payloads and Associ- 
ated Scientific Experimen 
N89-29446/6/GAR 
(Order as N89-29430/0/GAR, PC AOS/MF A On 
N89-29447/4/GAR 
Poercn and Multipurpose Satellite for Communications 
ystems. 
N89-29447/4/GAR 
(Order as N89-29430/0/GAR, PC AOO/MF A roe 
N89-29448/2/GAR 
Intermediate Flight Opportunities, Studies and ea 
N89-29448/2/GAR 006,8 
(Order as N89-29430/0/GAR, PC A09/MF 01) 
N89-29449/0/GAR 
py A Mission Opportunity for Retrievable Micro- 
ravity iments. 
89-29449/0/GAR 006,815 
(Order as N89-29430/0/GAR, PC A09/MF A01) 
N89-29450/8/GAR 
Recoverable Capsules on Ariane. 
N89-29450/8/GAR 006,816 
(Order as N89-29430/0/GAR, PC A09/MF A01) 
N89-29451/6/GAR 
Carina: A Reentry Vehicle for Microgravity Experiments. 
N89-29451/6/GAR 888 
(Order as N89-29430/0/GAR, PC A09/MF ‘A01) 
N89-29452/4/GAR 
INTOSPACE Technologies for Small Payloads. 
N89-29452/4/GAR 924 
(Order as N89-29430/0/GAR, PC A0o/ME; 01) 


N89-29453/2/GAR 


Pav > agama European Small Recoverable Microgravity 
ayloads. 
N89-29453/2/GAR 006,925 
(Order as N89-29430/0/GAR, PC A09/MF A01) 
N89-29454/0/GAR 


Small Microgravity Payloads for Recoverable Capsules. 


006,845 
(Order as N89-29430/0/GAR, PC A09/MF A01) 


N89-29478/9/GAR 


N89-29454/0/GAR 006,926 
(Order as N89-29430/0/GAR, PC A09/MF A01) 
N89-29455/7/GAR 
Flight Operations for Small Satellites. 
NOD 25f0077/GAR 006,81 
(Order as N89-29430/0/GAR, PC A09/MF on 
N89-29456/5/GAR 
a Launch Vehicle for Commercial Space Transpor- 
N8e-29456/5/GAR 006,84. 
(Order as N89-29430/0/GAR, PC A09/MF On 
N89-29457/3/GAR 
Reliable, Low-Cost Launch Services. 
N89-29457/3/GAR 006,848 
(Order as N89-29430/0/GAR, PC A09/MF A01) 


N89-29458/1/GAR 


LittLEO: A Commercial European Small Launcher. 
N89-29458/1/GAR 006,849 
(Order as N89-29430/0/GAR, PC A09/MF A01) 


N89-29459/9/GAR 
Scout 2 Status. 
N89-29459/9/GAR 006,850 
(Order as N89-29430/0/GAR, PC A09/MF A01) 
N89-29460/7/GAR 


Arrangements for F Auxiliary Payloads on Ariane. 
N89-29460/7/GAR e 


006,8 
(Order as N89-29430/0/GAR, PC A09/MF n01) 
N89-29461/5/GAR 


Review of Non-European and Non-American Launchers. 
N89-29461/5/GAR 006,85 
(Order as N89-29430/0/GAR, PC A09/MF 101) 


N89-29462/3/GAR 
Construction Status of the Launching Facilities for H-2 


Launch Vehicle. 
N89-29462/3/GAR 006,852 PC A03/MF A01 
prenne 1/GAR 


of Development of H-1 Launch Vehicle. 
N89-29403/1/GAR 006,853 PC A03/MF A01 


N89-29464/9/GAR 
Static Firing Test of the H-2 Launch Vehicle Solid Rocket 
Booster. 


N89-29464/9/GAR 006,854 PC A03/MF A01 
N89-29465/6/GAR 


Future Space Tri 

N89-29465/6/GAR 
N89-29466/4/GAR 

On-Orbit Mi 

Station Activities 

N89-29466/4/GAR 
N89-29467/2/GAR 


Development and Evaluation of Experimental Geodetic Sat- 
ellite (AJISAI). 
N89-29467/2/GAR 006,889 PC A03/MF A01 


N89-29468/0/GAR 
Development of Engineering Test Satellite-5 (ETS-5): EM/ 
Process. 


PFM (Protflight Model) 3 
N89-29468/0/GAR 006,890 PC A03/MF A01 
N89-29469/8/GAR 


Result of the Check-out of Marine Observation Satellite-1 


(MOS-1). 

N89-29469/8/GAR 006,891 PC A03/MF A01 
N89-29470/6/GAR 

———- of H-2 Orbiting Plane (HOPE). 1. HOPE: System 


ncept. 
N89-29470/6/GAR 006,892 PC A02/MF A01 
N89-29471/4/GAR 
Research of H-2 Orbiting Plane (HOPE). 2. Thermal Struc- 


tural System 
006,893 PC A02/MF A01 


006,824 PC A03/MF A01 


and Calibration Requirements for Space 
inition Study. 
006,825 PC A10/MF A01 


N89-29471/4/GAR 
N89-29472/2/GAR 
Research of H-2 Orbiting Plane (HOPE). 3. HOPE: Guid- 


ance and Control System. 
N89-29472/2/GAR 006,894 PC A02/MF A01 
N89-29473/0/GAR 


Technology Required by the Space Platform 
N89-29473/0/GAR 006,826 


N89-29474/8/GAR 
Operations Concept of Japanese Experiment Module 


(JEM). 
N89-29474/8/GAR 006,827 PC A03/MF A01 
N89-29475/5/GAR 


Development and Flight Operations of Engineering Test 
Satellite-5 (ETS-5). 
N89-29475/5/GAR 006,895 PC A03/MF A01 


N89-29476/3/GAR 
Use of the Tethered Satellite System to Perform Low Den- 
: ‘cs Studi 


sity Aero’ ’ 

N89-29476/3/GAR 006,828 PC A02/MF A01 
N89-29477/1/GAR 

Analysis of Internal Ablation for the Thermal Control of 


Aerospace Vehicles. 
006,829 PC A03/MF A01 


PC A03/MF A01 


N89-29477/1/GAR 
N89-29478/9/GAR 


Revolutionary Opportunities for Materials and Structures 
Study, Addendum No. 1. 
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N89-29478/9/GAR 
N89-29480/5/GAR 
“1 360L002 (STS-27) Field Joint Protection System, 


Vv a 
N89-29480/5/GAR 005,588 PC A03/MF A01 
N89-29481/3/GAR 


Le-7 Start Transient Simulation. 
N89-29481 /S/GAR 


N89-29482/1/GAR 
of for ETS-6 (E 
Development of Propulsion Systems ingineering 


Noo.20462/1/GAR 005,590 PC A03/MF A01 
N89-29483/9/GAR 
Plume Characteristics of MPD Thrusters: A Preliminary Ex- 


amination. 

N89-29483/9/GAR 005,570 PC A03/MF A01 
N89-29484/7/GAR 

Program for Advancing the Technology of Space Concen- 


trators. 
N89-29484/7/GAR 006,830 PC A02/MF A01 
N89-29490/4/GAR 


intermetallic and Ceramic Matrix ites for 815 to 
1370 C (1500 to 2500 F) Gas Turbine Engine Applications. 
N89-29490/4/GAR 005,575 PC A03/MF A01 


N89-29491/2/GAR 
Energy-Absorption Capability of Composite Tubes and 
N89-29491/2/GAR 005,391 PC A11/MF A01 
N89-29492/0/GAR 


006,142 PC A02/MF A01 


005,589 PC A02/MF A01 


of Delaminated 


Compression Behavior Composite Plates. 
N89-29492/0/GAR 006,143 PC A07/MF A01 
N89-29493/8/GAR 

ee in Composite Plates Caused by Non-Pene- 


Neo. /8/GAR 006,144 PC A03/MF A01 
N89-29494/6/GAR 

Theoretical and Experimental Analysis of the Effect of Mi- 

crostructural Parameters on the Properties of Fragile-Matrix 

N89-29494/6/GAR 006,145 PC A14/MF A01 
N89-29512/5/GAR 

pan, a se ego Optical Characterization with FTIR (Fouri- 


try. 
NB9-29812/5/GAR 005,482 PC A03/MF A01 
N89-29522/4/GAR 
Creep Behavior of Tungsten Fiber Reinforced Niobium 
les. 


Metal Matrix 

N89-29522/4/GAR 006,146 PC A03/MF A01 
N89-29528/1/GAR 

Effects of byes me ond Gradient and Growth Rate on the 


Morphology Properties of MAR-M246(Hf). 
N89-29528/ vGAR 006,147 PC A03/MF A01 
N89-29537/2/GAR 


Evaluation of Titanium Castings for Aerospace Compo- 


N89-29537/2/GAR 006,896 PC A03/MF A01 
N89-29545/5/GAR 


Basis for mene | Ceramic Composite Armour Defeat. 
N89-29545/5/GAI! 006,648 PC A03/MF A01 


N&9-29552/1/GAR 
Radar Absorbing Mat isms and Materials. 
N89-29552/1/GAR 008,711 PC A03/MF A01 

N89-29558/8/GAR 


Velocity Accommodation between Rubbing Ceramics. 
N89-29558/8/GAR 006,108 PC A02/MF A01 


N89-29570/3/GAR 


Investigation of Heat Transfer in Zirconium Potassium Per- 
chiorate at Low Temperaiure: A Study of the Failure Mech- 
anism of the NASA (National Aeronautics and Space Ad- 
ministration) Standard Initiator. 

N89-29570/3/GAR 005,592 PC A06/MF A01 


N89-29574/5/GAR 
Commercial Use of Space: A New Economic Strength for 
N89-29574/5/GAR 006,927 PC A03/MF A01 
N89-29575/2/GAR 
Technical Features in the woe ae of Experiment 


Equipment Onboard / Spacelab. 
N89-29575/2/GAR 006,928 PC A03/MF A01 
N89-29576/0/GAR 
Experimental Results on Microgravitational Fluid Dynamics 


ding Ten Progam 006,929 PC A03/MF A01 
N89-29590/1/GAR 

New Method for Measuring Phase Shift in Heterodyne In- 

terferometric 

N89-29590/1/GAR 005,596 PC A03/MF A01 
N89-29597/6/GAR 

New Perspective on Radar Cross Section Measurement 


System. 
N89-29597/6/GAR 005,708 PC A03/MF A01 
N89-29599/2/GAR 


"006,897 PC A23/MF A01 


N89-29599/2/GAR 
N89-29600/8/GAR 
Olympus Satellite Program. 
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N89-29600/8/GAR 006,898 
(Order as N89-29599/2/GAR, PC A23/MF A01) 


N8&9-29601/6/GAR 


Olympus Earth — 
N89-29601/6/GAI 


(Order as N89-29599/2/GAR, PC A23/Me } ron 
N&89-29602/4/GAR 
ym wn of Experimental Satellites for European Telecommuni- 


tions Operators 
N89-29602/4/GAR 
(Order as N89-29599/2/GAR, PC A2s/MF A Aon 
N89-29603/2/GAR 
Olympus Utilization Program. 
N89-29603/2/GAR 
(Order as N89-29599/2/GAR, PC A23/MF MP ADT) 
N89-29604/0/GAR 
Ultra Small Earth Stations (Picoterminals) for 20/30 GHz 
Satellite Communication Systems. 
N89-29604/0/GAR 
(Order as N89-29599/2/GAR, PC A23/MF A On) 
N89-29605/7/GAR 


Overview of CODE. 
N89-29605/7/GAR 


005,597 
(Order as N89-29599/2/GAR, PC A23/MF A01) 


N89-29606/5/GAR 
Satellite Data eeepeanaing. 
N89-29606/5/GAR 857 
(Order as N89-29599/2/GAR, PC A23/MF iP AO) 
N89-29607/3/GAR 
Low Cost Receive Terminal for MAC eeu Analog 
Components)/Packet Data Broadcasting 
N89-29607/3/GAR 006,858 
(Order as N89-29599/2/GAR, PC A23/MF A01) 
N89-29608/1/GAR 
VSAT (Very Small Aperture Terminals) Experience in North 
America. 


N89-29608/1/GAR 006,90 
(Order as N89-29599/2/GAR, PC A23/MF 401) 
N89-29609/9/GAR 
—- Philosophies of the Italian 20/30 GHz Small Termi- 
nal for Olympus Utilization. 
N89-29609/9/GAR 006,85: 
(Order as N89-29599/2/GAR, PC A23/MF ron 
N89-29610/7/GAR 
Small SS-CDMA (Spread 
Access) Terminals for Very 
eral Presentation. 
N89-29610/7/GAR 
(Order as N89-29599/2/GAR, PC A23/Me is ron 


N89-29611/5/GAR 


Small SS-CDMA (Spread 
Access) Terminals for Very 
CDMA 


N89-29611/5/GAR 
(Order as N89-29599/2/GAR, PC A23/' MPs 01) 


N89-29612/3/GAR 
High Performance — gag Data Modem Using Real-Time 
Processi 


Noo 20013 2/3/GAR 006,862 
(Order as N89-29599/2/GAR, PC A23/MF A01) 
N89-29613/1/GAR 
pany oy of a Ka Band High-Power Amplifier for Olym- 
89-29613/1/GAR 006,863 
(Order as N89-29599/2/GAR, PC A23/MF A01) 
N89-29614/9/GAR 
Performances Obtained from “se Frequency Multipliers 
and Amplifiers at 20 and 30 Ghz. 
N89-29614/9/GAR 005, 
(Order as N89-29599/2/GAR, PC A23/MF Aon) 
N89-29615/6/GAR 
80 W, 29 Ghz TWT (Traveling Wave Sane Amplifier for 
Satellite Communications Ground Station 
N89-29615/6/GAR 
(Order as N89-29599/2/GAR, PC A23/ME Oot 


N89-29616/4/GAR 


Power Combiner for the Soft Fail Subsystem of the 18 GHz 

Olympus, TV Feeder Link Station, TDS-5. 

N89-29616/4/GAR 005, 
(Order as N89-29599/2/GAR, PC A23/MF rey 


N89-29617/2/GAR 


TDS-6 KA-Band Ground Station Antenna. 
N89-29617/2/GAR 005,712 
(Order as N89-29599/2/GAR, PC A23/MF A01) 


N89-29618/0/GAR 


Reflector Manufacturing of TMS-6. 
N89-29618/0/GAR 
(Order as N89-29599/2/GAR, PC A23/ME hot) 


N89-29619/8/GAR 


28 GHz, 100 mW FET (Field Effect Transistor) Amplifier. 
N89-29619/8/GAR 005,759 
(Order as N89-29599/2/GAR, PC A23/MF A01) 


N89-29620/6/GAR 


Fade Countermeasures in Millimeter Wave Satellite Com- 
munications: A Survey of Methods and Problems. 
N89-29620/6/GAR 005,598 


im Code Division Multiple 
in Route Traffic. Part 1: Gen- 


im Code Division Multiple 
in Route Traffic. Part 2: 


(Order as N89-29599/2/GAR, PC A23/MF A01) 


N8S-29621/4/GAR 


Uplink Power Control of Earth Stations as a Fade Counter- 
= of a 20/30 GHz Satellite Communications Experi- 


NBo- "29621 /4/GAR 006,864 
(Order as N89-29599/2/GAR, PC A23/MF A01) 


N89-29622/2/GAR 


Fade Countermeasure Techniques Employed in the DICE 
(Direct ee Communications Experiment) 


Experime: 
N89- 29622/2/GAR 
(Order as N89-29599/2/GAR, PC A2s/Me ron 


N89-29623/0/GAR 
Adaptive TDMA (Time Division Multiple Access) for Fade 
Countermeasures. 
N89-29623/0/GAR 005,600 
(Order as N89-29599/2/GAR, PC A23/ Me ‘A01) 
N89-29624/8/GAR 
Adaptive TDMA (Time Division Multiple Access) for 20/30 
Ghz Fade Countermeasures. 
N89-29624/8/GAR 005,60 
(Order as N89-29599/2/GAR, PC A23/MF 01) 


N89-29625/5/GAR 
Site Diversity: A Powerful Antifading Technique for Satellite 
Communications in the 20/30 GHz Bands. 
N89-29625/5/GAR 
(Order as N89-29599/2/GAR, PC A23/MEs AO1) 
pr rt 
uency Diversi 
Hz Band. An 
NBS: 29626/3/GAR 005,60: 
(Order as N89-29599/2/GAR, PC A23/MF Aon) 
N89-29627/1/GAR 
Adaptive Coding/Up-Path Power Control Fade Counter- 
measure Experiment via Olympus. 
N89-29627/1/GAR 005,603 
(Order as N89-29599/2/GAR, PC A23/MF A01) 


N89-29628/9/GAR 
boy Propagation and Communication Experiments in 


N89-29628/9/GAR 006,902 
(Order as N89-29599/2/GAR, PC A23/MF A01) 


N89-29629/7/GAR 
Satellite and/or 7 Based Networks: User Concerns. 


N89-29629/7/GAR 006,903 
(Order as N89-29599/2/GAR, PC A23/MF A01) 


N89-29630/5/GAR 
Satellite and Terrestrial Networks for Multi-Media Communi- 


cation. 

N89-29630/5/GAR 006,904 
(Order as N89-29599/2/GAR, PC A23/MF A01) 

N89-29631/3/GAR 

Fade Detector for the FODA-TDMA (First in first out Or- 

dered Demand Assignment-Time Division Multiple Access) 

Access Scheme. 

N89-29631/3/GAR 005,604 
(Order as N89-29599/2/GAR, PC A23/MF A01) 


N89-29632/1/GAR 


10C (Inter-Orbit Communications) Experiment for Data 
Relay from Eureca (European Retrievable Carrier) via Olym- 


NBo- 29632/1/GAR 006,90: 
(Order as N89-29599/2/GAR, PC A23/MF on) 
N89-29633/9/GAR 
Measurements of 20/30 GHz Amplitude Scintillations. De- 
pendence of the Statistics Upon the Ground Station Meas- 
uring Parameters. 
N89-29633/9/GAR 
(Order as N89-29599/2/GAR, PC A23/Me "A01) 
N89-29634/7/GAR 
Atmospheric ae and Remote Sensing Aspects. 
N89-29634/7/GAR 
(Order as N89-29599/2/GAR, PC A23/MF ‘A01) 


N89-29635/4/GAR 
Satellite Time Transfer. 


N89-29635/4/GAR 006,866 
(Order as N89-29599/2/GAR, PC A23/MF A01) 
N89-29636/2/GAR 
Broadband Characterization of the Propagation Channel in 
the Frequency Band 10-100 GHz. 
N89-29636/2/GAR 005,606 
(Order as N89-29599/2/GAR, PC A23/MF A01) 


N89-29637/0/GAR 


OPEX (Olympus Propagation Package) Project and Stand- 
ard Processing of Propagation Data. 
N89-29637/0/GAR 

(Order as N89-29599/2/GAR, PC A23/ MF vO 


N89-29638/8/GAR 


one Requirements and Description of a Complete 

‘acility 

N89-29638/8/GAR 006,867 
(Order as N89-29599/2/GAR, PC A23/MF A01) 


N89-29639/6/GAR 


Large and Small Scale Site Diversity. 
N89-29639/6/GAR 


as a Fade Countermeasure in the 20/ 
xperiment via Olympus. 


005,608 
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(Order as N89-29599/2/GAR, PC A23/MF A01) 
N89-29640/4/GAR 
Developments in Radio Propagation Databases and Predic- 
tion Techniques. 
N89-29640/4/GAR 005,609 
(Order as N89-29599/2/GAR, PC A23/MF A01) 
N89-29641/2/GAR 
ea 
Bo 20641 /2/GAR 005,611 
(Order as N89-29599/2/GAR, PC A23/MF ro 
N89-29642/0/GAR 


Radar Studies of the Atmosphere. 
N89-29642/0/GAR 005,6 
(Order as N89-29599/2/GAR, PC A23/MF 401) 
N89-29643/8/GAR 
Application of Propagation Data in System Planning and 
Frequency Allocation. 
N89-29643/8/GAR 005,6 
(Order as N89-29599/2/GAR, PC A23/MF roy 
N89-29644/6/GAR 


—— Telecommunicatior: Experiments on the Olympus 

fe. 

N89-29644/6/GAR 006,906 
(Order as N89-29599/2/GAR, PC A23/MF A01) 


N89-29645/3/GAR 


Overview of the British Telecom Experiments on Olympus. 
N89-29645/3/GAR 


907 
(Order as N89-29599/2/GAR, PC A23/MF A01) 


N89-29646/1/GAR 


Deutsche eggng vette (Fernmeidetechnisches Zentra- 
lamt) Activities in Experimentation Program: 


Objectives and Experiment Set-Ups. 
N89-29646/1/GAI 006,908 
(Order as N89-29599/2/GAR, PC A23/MF A01) 


N89-29647/9/GAR 
Why SS-TDMA (Satellite Switched-Time Division Multiple 
Access) an | Tutorial. 
N89-29647/9/GAR 005,613 
(Order as N89-29599/2/GAR, PC A23/MF A01) 
N89-29648/7/GAR 
British Telecom’s 
Switched-Time Division 
N89-29648/7/GAR 


amme of SS-Tdma (Satellite 
lultiple Access) ee 


006,909 
(Order as N89-29599/2/GAR, PC A23/MF A01) 


N89-29649/5/GAR 
On-Board Clock Control for Olympus. 
N89-29649/5/GAR 006,91 
(Order as N89-29599/2/GAR, PC A23/MF ro 
N89-29650/3/GAR 
Experiment to Interconnect Local Area Networks via the 


S lized Services Payload of Olympus Using SS-Tmda 


(Satellite Switched-Time Division Multiple Access) Tech- 
pene 
N89-29650/3/GAR 006,9 
(Order as N89-29599/2/GAR, PC A23/MF 401) 
N89-29651/1/GAR 


Conversat 1988: Enhanced Delivery of Tele-Education 

Using VSAT (Very Small Aperture Terminal) Techi 

N89-29651/1/GAR 298 
(Order as N89-29599/2/GAR, PC A23/MF ‘A01) 


N89-29652/9/GAR 


Memorial University of Newfoundland International Distance 
Education and Telemedicine Projects. 
N89-29652/9/GAR 

(Order as N89-29599/2/GAR, PC A23/ME A On) 


N89-29653/7/GAR 
Distance Learni ia Interactive Telecommunications: 
sheet. 


Access Net 
N89-29653/7/GAR 005,300 
(Order as N89-29599/2/GAR, PC A23/MF A01) 


N89-29654/5/GAR 
—, as a Catalyst for European Distance Education 
raini 
N89-29654. '5/GAR 005,30 
(Order as N89-29599/2/GAR, PC A23/MF 101) 
N89-29655/2/GAR 


Mee Sons arpa and Advanced Open Learning Systems. Its 
N89-29655/2/GAR 005,30: 
(Order as N89-29599/2/GAR, PC A23/MF *iOt) 


N89-29656/0/GAR 


Setting the Pace in European Education. 
N89-29656/0/GAR 
(Order as N89-29599/2/GAR, PC A23/Me rent 
N89-29657/8/GAR 
Delivery of Multilingual Learning Programs by Satellite. 
Na9-29657/8/GAR te 
(Order as N89-29599/2/GAR, PC A23/MF ‘A01) 


N89-29658/6/GAR 


Evaluation du Programme Olympus-Education (Evaluation 
of the Education Program). 
N89-29658/6/GAR 005,305 
(Order as N89-29599/2/GAR, PC A23/MF A01) 
N89-29659/4/GAR 


Multipoint Videoconferencing Trends and Techniques. 


N89-29659/4/GAR 005,306 
(Order as N89-29599/2/GAR, PC A23/MF A01) 
N89-29660/2/GAR 
DICE ~~ Inter-Establishment Communications Experi- 
ment): A Videoconferencing System at 20/30 GHz. 
N89-29660/2/GAR 005,61: 
(Order as N89-29599/2/GAR, PC A23/MF ot) 


N89-29661/0/GAR 
ey Factors Concerning Videoconferencing Systems in 
N89-; 1/0/ 005,615 
(Order as N89-29599/2/GAR, PC A23/MF A01) 
N89-29662/8/GAR 
SS aaa Hee rete 
Neo 20eS/B/GAR 005,616 
(Order as N89-29599/2/GAR, PC A23/MF A01) 
N89-29663/6/GAR 


Olympus Data Trials Using the London Uplink. 
N89-29663/6/GAR 


005,617 
(Order as N89-29599/2/GAR, PC A23/MF A01) 


N89-29664/4/GAR 


Swedish Telecom Radio Experiment Plans for a 
N89-29664/4/GAR 
(Order as N89-29599/2/GAR, PC A2s/Me ) ry 


N89-29665/1/GAR 
Implementation and ~~ Considerations for CODE 
(Cooperative yg ita Experiment). 
N89-29665/1/G. 005,619 
(Order as N89-29599/2/GAR, PC A23/MF A01) 
N89-29666/9/GAR 
Overview of Satellite-Based Tele-Education Activities in 
Canada. 


N89-29666/9/GAR 005,30: 
(Order as N89-29599/2/GAR, PC A23/MF ro 


N89-29667/7/GAR 
EUROPESAT, the he gga Pan-European DBS (Direct 
Broadcast Satellite) 
N89-29667/7/GAR 005,620 
(Order as N89-29599/2/GAR, PC A23/MF A01) 
N89-29668/5/GAR 


Americans by Plunge with Videoconferenci 
N89-29688/5/' 621 
(Order as N&9-29599/2/GAR, PC A23/MF A01) 


N89-29669/3/GAR 


RAI DBS bare p= ay Italiana-Direct Broadcast Satel- 
lites) iment with Olympus. 
N89-; /3/GAR 

(Order as N89-29599/2/GAR, PC A2s/ME A Mot) 


N89-29670/1/GAR 
Possible Uses of the a sae for the Improvement 


of Communications 
iano 1/GAR 


006,332 
Order as N89-29599/2/GAR, PC A23/MF A01) 


ay tested 
Overlook of 
minals) ao by E 
N89-29671/9/GAR 
(Order as N89-29599/2/GAR, PC Asim} ron 
N89-29672/7/GAR 


Olmpus Data Expormen) System. 
Olympus Data Experiment) System. 
N89-29672/7/GAR 

(Order as N89-29599/2/GAR, PC A23/MF ie Ao) 


N89-29673/5/GAR 
European Satellite Users’ Association as an Education 
roadcaster on 


Bi 
N89-29673/5/' 005,308 
(Order as N89-29599/2/GAR, PC A23/MF A01) 
N89-29674/3/GAR 
Cd Seat On EP, Grpam Spase ah 
30 GHz Earth Station TDS-6. 
N89-29674/3/GAR 006,868 
(Order as N89-29599/2/GAR, PC A23/MF A01) 
N89-29675/0/GAR 
een eR a See he ae 
tal 
N89-29675/0/GAR 006,869 
(Order as N89-29599/2/GAR, PC A23/MF A01) 
N89-29676/8/GAR 
Summary of Broadcast Payload Activities. 
N89-29676/8/GAR 005,625 
(Order as N89-29599/2/GAR, PC A23/MF A01) 


N89-29677/6/GAR 


ee VSAT (Very Small Aperture Ter- 


Summary of Specialised Services Payload Activities. 
N89-29677/6/GAR 006,912 
(Order as N89-29599/2/GAR, PC A23/MF A01) 
N89-29678/4/GAR 


Summary of 20/30 GHz Payload Activities. 
N89-29678/4/GAR 006,9 
(Order as N89-29599/2/GAR, PC A23/MF roy 
Be anaes 
Short Interrupt Disable Times 4 
N89- /1/GAR 005,626 
N89-29697/4/GAR 
Electrical Properties of Ultra-Thin — Silicon Layers 
and Technological Parameters Influence. 


‘A03/MF A01 


N89-29774/1/GAR 


N89-29697/4/GAR 
N89-29698/2/GAR 
Physical Mechanisms and 
tachment of an Electric Arc to a 
N89-29698/2/GAR 
peer ee 


wee Panes Gee for SMT (Surface Mounted Tech- 
nology) PC Boards. 
N89-29699/0/GAR 005,714 PC AQ3/MF A01 
arg apt seam 
— O48 A pene 
Neo 20700/6 ch 
N89-29701/4/GAR 
Automatic Establishment of Equivalent Circuits for Integrat- 
ed Power Devices. 
N89-29701/4/GAR 005,762 PC A07/MF A01 
ren 


005,760 PC A08/MF A01 


Related to the At- 
Conductive Cylinder. 
005,769 PC A09/MF A01 


Double-Diffused Metal Oxide Conductor) 
Circuits. 
moore 06 761 PC A08/MF A01 


ee lee Bee Saemean 


Surface Features. 
Soars Sppertng Varo 005,715 PC A03/MF A01 


N89-29703/0/GAR 


Chinese 

N89-29703/0/GAR 
N89-29704/8/GAR 

Turbulence at the Cross Roads: The Utility and Drawbacks 


of Traditional 
N89-29704/8/ 005,068 PC A03/MF A01 
N89-29707/1/GAR 


005,763 PC A08/MF A01 


Past and Fi 


Discussion of T 
N89-29707/1/GAR 069 PC A03/ MF A01 
N89-29714/7/GAR 
Multiwave Interactions in Turbulent Jets. 
N89-29714/7/GAR 005,070 PC A03/MF A01 
N89-29716/2/GAR 


Generation of Pressure Pulses a» Low hae Impact. 
N89-29716/2/GAR PC AOS/ ME A01 


N89-29720/4/GAR 


Computerized om | to Measure Heat Transfer 
from a Plate to Circular Air 
N89-29720/4/GAR 108 06,674 PC A02/MF A01 


N89-29721/2/GAR 
Hypersonic Blunt Body. 
N89-29721/2/GAR 

N89-29722/0/GAR 


Transition and Turbulence 
N89-29722/0/GAR 


N89-29723/8/GAR 
Contribution to the 
in Turbulent | 
N89-29723/8/GAR 

N89-29724/6/GAR 
Theoretical and Experimental Study of Homogeneous Ro- 
tating Turbulence. 

N89-29724/6/GAR 005,073 PC A09/MF A01 

N89-29725/3/GAR 
Numerical ye of an Internal Layer in Turbulent 


Flow over a 
NOOSOTES/SIGAR 005,074 PC A03/MF A01 
N89-29726/1/GAR 


Time Domain Numerical Calculations of Unsteady Vortical 
Flows About a Flat Plate Airfoil. 
N89-29726/1/GAR 005,075 PC A03/MF A01 


N89-29765/9/GAR 


005,071 PC A0S/MF A01 
( ic Visualizations). 
006875 PC A06/MF A01 


i “song Dimensional Separation 
005,072 PC AO7/MF A01 


Adeoive Staapes) 


N89-29766/7/GAR 


006,094 PC A10/MF A01 


nase >> 


Mechanical and Ma 
N89-29766/7/GAR 006,109 ‘A02/MF A01 
N89-29767/5/GAR 


Experimental Evidence for Friction and Wear i 
N89-29767/5/GAR 006,110 PC A03/MF A01 


N89-29768/3/GAR 
es — of a Viscoelastic Coating on Dynamic 


NS0-29768/3 GAR 006,111 PC A02/MF A01 
N89-29769/1/GAR 

Third-Bodies in T 

N89-29769/1/GAR 
N89-29772/5/GAR 


006,112 PC A03/MF A01 


Quality Assurance of Parts for Space Use. 
N89-29772/5/GAR 006,831 " PC A03/MF A01 
N89-29773/3/GAR 
NASA (National Aeronautics and Space Administration) 
= on Computational Structural Mechanics 1987, 
N89-29773/3/GAR 006,737 PC A17/MF A01 
N89-29774/1/GAR 
Overview of the NASA (National Aeronautics and Space 
Administration) Program in Computational Structural Me- 


N89-29774/1/GAR 006,832 


February 01,1990 OR-29 





NTIS ORDER/REPORT NUMBER INDEX 


(Order as N89-29773/3/GAR, PC A17/MF A01) 
N89-29775/8/GAR 
CSM (Computational Structural Mechanics) Parallel Struc- 


tural Methods R 
etane, 


006,738 
(Order as N89-29773/3/GAR, PC A17/MF A01) 


N89-29776/6/GAR 
Coseptetincs) Meetes Setanta WGA Gitene Aare 
nautics and Space Administration) Lewis. 
N89-29776/6/GAR 006,739 
(Order as N89-29773/3/GAR, PC A17/MF A01) 
N89-29777/4/GAR 


Transputer Finite Element Solver. 
N89-29777/4/GAR 005,660 
(Order as N89-29773/3/GAR, PC A17/MF A01) 


N89-29778/2/GAR 


seam yl Parallel at NASA (National Aeronau- 

and Space Administration) Lewis Research Center. 
NeO.29776/2/GAR 005,661 
(Order as N89-29773/3/GAR, PC A17/MF A01) 


N89-29779/0/GAR 
a. Architectures for Dense Multi-Microprocessor 
N89-29779/0/GAR 005,662 
(Order as N89-29773/3/GAR, PC A17/MF A01) 
N89-29780/8/GAR 
— Linear Equation Solvers for Finite Element Compu- 
N89.29780/8/GAR 
(Order as N89-29773/3/GAR, PC AI7/ME A Aon) 
N89-29781/6/GAR 


a and Software for vee — Element Equa- 
on Serial and Parallel Architectu: 
Noo20781 /6/GAR 
(Order as N89-29773/3/GAR, PC Atv/Me i} On) 
N89-29782/4/GAR 


Parallel Ei jue Extraction. 
N89-29782/4/GAR 
(Order as N89-29773/3/GAR, PC AIT/ME "AO 


N89-29783/2/GAR 
Parallel ithms and Architectures for Computational 
Structural 4 
N89-29783/2/GAR 006,740 
(Order as N89-29773/3/GAR, PC A17/MF A01) 
N89-29784/0/GAR 
FORCE: A Portable Parallel Programming ‘ae Sup- 
porting Computational Structural heohasies 
N89-29784/0/GAR 005,666 
(Order as N89-29773/3/GAR, PC A17/MF ‘A01) 
N89-29785/7/GAR 


Methods for Design and Evaluation of Parallel Computating 
Systems (The PISCES Project). 
N89-29785/7/GAR 


005,667 
(Order as N89-29773/3/GAR, PC A17/MF A01) 


N89-29786/5/GAR 


Multiprocessor Architecture: Synthesis and Evaluation. 
N89-29786/5/GAR 005,668 
(Order as N89-29773/3/GAR, PC A17/MF A01) 


N89-29787/3/GAR 
Environmental Concept for Engineering Software on MIMD 
Computers. 
N89-29787/3/GAR 
(Order as N89-29773/3/GAR, PC At7/ME ror 
N89-29788/1/GAR 


Hierarchical Parallel Computer Architecture Defined by 
Computational Multidisciplinary Mechanics. 
N89-29788/1/GAR 005,670 
(Order as N89-29773/3/GAR, PC A17/MF A01) 
N89-29789/9/GAR 
NASA yy Aeronautics and Space Administration) 
Workshop on Computational Structural Mechanics 1987, 


Part 2. 
N89-29789/9/GAR 006,741 PC A16/MF A01 
N89-29790/7/GAR 
- (Computational Structural Mechanics) Research: 
Nee eUTSOrT/CAA 006,742 
(Order as N89-29789/9/GAR, PC A16/MF ron 
N89-29791/5/GAR 
— (Computational Structural Mechanics) Testbed Archi- 
Neo-28701 /5/GAR 006,743 
(Order as N89-29789/9/GAR, PC A16/MF A01) 
N89-29792/3/GAR 
Computational an gg Mechanics Engine Structures 
Computational Simulator. 
N89-29792/3/GAR 005,576 
(Order as N89-29789/9/GAR, PC A16/MF A01) 
N89-29793/1/GAR 
I ing Modules for Int ing Discipline Specific Struc- 
pes one era Codes. — 
N89-29793/1/GAR 
(Order as N89-29789/9/GAR, PC Atoms re 
N89-29794/9/GAR 


CSM (Computational 
Methods and Application 


OR-30 VOL. 90, No. 3 


Structural Mechanics) Research: 
Studies. 


N89-29794/9/GAR 006,744 
(Order as N89-29789/9/GAR, PC A16/MF A01) 


N89-29795/6/GAR 
Generic Element Processor (Application to Nonlinear Analy- 


sis). 
N89-29795/6/GAR 
(Order as N89-29789/9/GAR, PC A16/MF MP At) 
N89-29796/4/GAR 


Assessment of SPAR Elements and Formulation of Some 
Basic 2-D and 3-D Elements for Use with Testbed Generic 
Element Processor. 


N89-29796/4/GAR 006,746 
(Order as N89-29789/9/GAR, PC A16/MF A01) 
N89-29797/2/GAR 
Development and Verification of Local/Global Analysis 
Techniques for Laminated Composites. 
N89-29797/2/GAR 006,148 
(Order as N89-29789/9/GAR, PC A16/MF A01) 
N89-29798/0/GAR 
Control of the Errors of Discretization and Idealization in 
Finite Element Analysis. 
N89-29798/0/GAR 
(Order as N89-29789/9/GAR, PC Ate/Mes ron 
N89-29799/8/GAR 
NASA (National Aeronautics and Space Administration) 
Workshop on Computational Structural Mechanics 1987, 


Part 3. 
N89-29799/8/GAR 006,748 PC A18/MF A01 
N89-29800/4/GAR 
Boundary Elements for Structural Analysis. 
N89-29800/4/GAR 005,5. 
(Order as N89-29799/8/GAR, PC A18/MF re 
N89-29801/2/GAR 
Development of an Integrated BEM (Boundary Element 
Method) for Hot Fluid-Structure Interaction. 
N89-29801/2/GAR 005,579 
(Order as N89-29799/8/GAR, PC A18/MF A01) 
N89-29802/0/GAR 
Probalistic Structural Analysis Methods for Select Space 
Propulsion System Structural Components. 
N89-29802/0/GAR 006,833 
(Order as N89-29799/8/GAR, PC A18/MF A01) 
N89-29803/8/GAR 
Probalistic Finite Elements (PFEM) Structural Dynamics and 
Fracture Mechanics. 
N89-29803/8/GAR 006, 74: 
(Order as N89-29799/8/GAR, PC A18/MF nor) 
N89-29804/6/GAR 
3-D Inelastic Analyses for Computational Structural Me- 


chanics. 
N89-29804/6/GAR 


005,580 
(Order as N89-29799/8/GAR, PC A18/MF A01) 


N89-29805/3/GAR 
Specialty Functions Singularity Mechanics mo 
N89-29805/3/GAR 
(Order as N89-29799/8/GAR, PC Ate/MF ro 
N89-29806/1/GAR 
LARC Computational Dynamics Overview. 
N89-29806/1/GAR 006,751 
(Order as N89-29799/8/GAR, PC A18/MF A01) 


N89-29807/9/GAR 


Algorithms and Software for Nonlinear Structural eo 
N89-29807/9/GAR 006,752 
(Order as N89-29799/8/GAR, PC A18/MF A01) 


N89-29808/ 7/GAR 


Concurrent Al 
N89-29808/7/GAR , 753 
(Order as N89-29799/8/GAR, PC A18/MF ‘A01) 


N89-29809/5/GAR 


Computational Methods and Software Systems for Dynam- 
ics and Control of Large Space Structures. 
N89-29809/5/GAR 
(Order as N89-29799/8/GAR, PC Ate/MF A On) 
N89-29810/3/GAR 


Multi-Grid for Structures Analysis. 
N89-29810/3/GAR 


oe for Transient FE Analysis. 


006,754 
(Order as N89-29799/8/GAR, PC A18/MF A01) 
N89-29811/1/GAR 
Application of Newton’s Method to the Postbuckling of 


Rings under Pressure Loadings. 
N89-29811/1/GAR 


N89-29813/7/GAR 
Penalty Element Formulation for bye hye Stress. 
N89-29813/7/GAR 006,756 A03/MF A01 
N89-29824/4/GAR 
Si s of Balloon Films with Flaws and Repairs. 
N89-29824/4/GAR 005,082 PC A03/MF A01 
N89-29825/1/GAR 
Earth Resources: A Continuing Bibliography with Indexes 
(Issue 62). 
N89-29825/1/GAR 
N89-29826/9/GAR 


——_ Depth Mapping by Means of Landsat TM (Thematic 
lapper). 

N89-29826/9/GAR 006,485 PC A04/MF A01 
N89-29827/7/GAR 

Erosion Monitoring Using Remote Sensing. 


006,755 PC A03/MF A01 


006,494 PC A07 


N89-29827/7/GAR 
N89-29828/5/GAR 

Applicability of Remote Sensing for Disaster Mitigation. 

Remote Sensing and Image Processing Techniques for Dis- 

aster Mitigation and Risk Monitoring. 

N89-29828/5/GAR 006,487 PC A07/MF A01 
N89-29829/3/GAR 


Remote Sensing of Environmental Pollution by Laser-in- 

duced Fluorescence in Trees ae 

N89-29829/3/GAR 006,488 PC A03/MF A01 
N89-29830/1/GAR 


ae ae Relating to Remote Sensing Tech- 
niques and Me! for Monitoring the Quality of the Natu- 


ral Environment. 
N89-29830/1/GAR 006,489 PC A04/MF A01 


N89-29831/9/GAR 


Comparison of Calibrated (X-Band) SLAR (Side-Looking 
Aereal Radar) Data Measured in Three Different Test Sites 


in the Netherlands. 
N89-29831/9/GAR 006,490 PC A03/MF A01 


N89-29846/7/GAR 


Parameterization and Assessment of Processes Affecting 
the Long-Range Transport of Airborne Pollutants over the 


Sea. 

N89-29846/7/GAR 005,842 PC A04/MF A01 
N89-29853/3/GAR 

a Atmosphere Program. Handbook for MAP, Volume 


N89-29853/3/GAR 005,196 PC A24/MF A01 
N89-29854/1/GAR 
Introduction and New International Equatorial Observatory 
(NIEO): The Middle Atmosphere Program. An Overview. 
N89-29854/1/GAR 005, 19. 
(Order as N89-29853/3/GAR, PC A24/MF Aon 
N89-29855/8/GAR 
a Contributions to MAP (Middle Atmosphere 
roram| 
N89-29855/8/GAR 005,198 
(Order as N89-29853/3/GAR, PC A24/MF A01) 
N89-29856/6/GAR 
Progress in D-Region Studies during MAP (Middle Atmos- 
phere Program). 
N89-29856/6/GAR 005,199 
(Order as N89-29853/3/GAR, PC A24/MF A01) 


N89-29857/4/GAR 
Equatorial Radar System. 


N89-29857/4/GAR 005,25. 
(Order as N89-29853/3/GAR, PC A24/MF Ao) 
N89-29858/2/GAR 
Perspective of Middle-Atmosphere Dynamics (MAD) Stud- 
ies at the New International Equatorial Observatory (NIEO). 
N89-29858/2/GAR 
(Order as N89-29853/3/GAR, PC A24/MF ‘A01) 


N89-29859/0/GAR 
Dynamics of the Middle Atmosphere in Winter a. 
Interrelation between the Different Variations of Turbulent 
Diffusion and lonospheric Absorption Originating in the 
Middle Atmosphere. 
N89-29859/0/GAR 
(Order as N89-29853/3/GAR, PC 2am) ron 
N89-29860/8/GAR 
Variability of Se uteney Planetary Waves. 
N89-29860/8/GAR 005,20: 
(Order as N89-29853/3/GAR, PC A24/MF rp 


N89-29861/6/GAR 
Wave Propa: ood into the Middle Atmosphere. 


N89-29861/6/ 005,203 
(Order as N89-29853/3/GAR, PC A24/MF A01) 
N89-29862/4/GAR 
Effects from the Coupling from Below on the Lower Ther- 
mosphere Dynamics. 
N89-29862/4/GAR 005,204 
(Order as N89-29853/3/GAR, PC A24/MF A01) 
N89-29863/2/GAR 
Transport Processes in the Middle Atmosphere: Reflections 
after MAP (Middle Atmosphere Program). 
N89-29863/2/GAR 005,205 
(Order as N89-29853/3/GAR, PC A24/MF A01) 
N89-29864/0/GAR 
Global Budget of Stratospheric Trace Constituents 
(GLOBUS). — 1983: A Review. 
N89-29864/0/GAR 005,272 
(Order as N89-29853/3/GAR, PC A24/MF A01) 
N89-29865/7/GAR 
Overview of MAP/GLOBUS NO(X). 
N89-29865/7/GAR 005, 2: 
(Order as N89-29853/3/GAR, PC A24/MF Moi) 


N89-29866/5/GAR 


Measurements of Nitric Oxide in the Stratosphere at 44 N 

in Autumn. 

N89-29866/5/GAR 274 
(Order as N89-29853/3/GAR, PC A24/ME A ‘A01) 


N89-29867/3/GAR 


Seasonal Variation of the Temporal Variance of Long-Lived 
psec a. Measured during MAP (Middle Atmosphere 
rogram). 


006,486 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


N89-29867/3/GAR 005,206 
(Order as N89-29853/3/GAR, PC A24/MF A01) 


N89-29868/1/GAR 


Evidence of CO2-Induced Cooling of the 
Middle A‘ Derived 


from Radio BF 
N89-29868/1/GAR 


005,275 
(Order as N89-29853/3/GAR, PC A24/MF A01) 
N89-29869/9/GAR 


Gravity Waves and Turbulence in the Middle Atmosphere 
(GRATMAP): An Overview of Gravity Wave Stud- 
MAP/MAC. 
9/9/GAF. 

(Order as N89-29853/3/GAR, PC A24/ME A roi 


N89-29870/7/GAR 


eee e MAA? Gabaans Aenea Scales, — and Satura- 

tion during iddle Atmosphere 

N89-29870/7/GAR 005,208 
(Order as N89-29853/3/GAR, PC A24/MF A01) 


N89-29871/5/GAR 


ty during MAP pat Ma ages so and Its ——— and Variabil- 
Ne9-29871 /5/GAR 005,209 
(Order as N89-29853/3/GAR, PC A24/MF A01) 
N89-29872/3/GAR 
Advances in Ui ing the Gravity Wave Spectrum 
during MAP (Middle A e Program). 
N89-29872/3/GAR 005,210 
(Order as N89-29853/3/GAR, PC A24/MF A01) 
N89-29873/1/GAR 
Middie Atmosphere of the Southern e ~—_ 
Global Meteor Observations System aL MET) Solar 
Spectral irradiance ——— | ay hs Global Observa- 
tions and BM 7 ttospheric Aerosols (GOSSA): 
N89-29873/1/GAR 005,2 
(Order as N89-29853/3/GAR, PC A24/MF nO) 


N89-29874/9/GAR 


Why Do Planetary Wave Number One and the Ozone 
Transport Vary Annually in the Northern Hemisphere and 
Southern Hemisphere. 


ies 
N89-; 


Semiannually in the 
N89-29874/9/GAR 005,212 
(Order as N89-29853/3/GAR, PC A24/MF rn 


N89-29875/6/GAR 


Meteor Radar as a Tool for Upper Atmosphere ww 
N89-29875/6/GAR 
(Order as N89-29853/3/GAR, PC A24/MF ae AO) 


N89-29876/4/GAR 


Remote Sensing of the Atmospheric Aerosols and Noctilu- 

cent Clouds from Space. 

N89-29876/4/GAR 005,2 
(Order as N89-29853/3/GAR, PC A24/MF non) 


N89-29877/2/GAR — 


Lower Stra’ Aerosols at a Tropical Latitude Station. 
N89-29877/2/GAR 


005,277 
(Order as N89-29853/3/GAR, PC A24/MF A01) 
N89-29878/0/GAR 
Some New Results in the Investigation of the Middle At- 
=— from Space Using the Daytime Horizon Scanning 
NS9-29678/0/GAR 005,278 
(Order as N89-29853/3/GAR, PC A24/MF A01) 
N89-29879/8/GAR 
Middle _——- ages ag (MAE). Middle Atmos- 
pheric Electrodynamics during MAP (Middle Atmosphere 
Program). 
N89-29879/8/GAR 
(Order as N89-29853/3/GAR, PC A2aMe } rh 
N89-29880/6/GAR 


Middle Atmosphere Electrical Energy Coupling. 
N89-29880/6/GAR 005,280 
(Order as N89-29853/3/GAR, PC A24/MF A01) 
N89-29881/4/GAR 
Electric Field Measurements with Stratospheric a. 
N89-29881/4/GAR 
(Order as N89-29853/3/GAR, PC A24/MF i AD} 


N89-29882/2/GAR 
Use of DC-Probe Measurements in the Middle Atmosphere 
Program. 
N89-29882/2/GAR 
(Order as N89-29853/3/GAR, PC A24/MF A a1) 
N89-29883/0/GAR 


pros 4 moa i MA p naade Ame of D-Region ann 

over Thu in iddle Atmosphere Program 

N89-29883/0/GAR 005,177 
(Order as N89-29853/3/GAR, PC A24/MF A01) 


N89-29884/8/GAR 


Model Representation of the Ambient Electron Density Dis- 
tribution in the Middle Atmosphere. 
N89-29884/8/GAR 

(Order as N89-29853/3/GAR, PC Aa} 01) 


N89-29885/5/GAR 


Effect of Voicanic Debris on Stratospheric lon Conductivity. 
N89-29885/5/GAR 005,282 
(Order as N89-29853/3/GAR, PC A24/MF A01) 


N89-29886/3/GAR 


Relativistic Magnetospheric E! ; Lower | 
Conductivity aa Long-Term pm oA Variability. 


N89-29886/3/GAR 
(Order as N89-29853/3/GAR, PC A2aiMie } A01) 
N89-29887/1/GAR 
Winter in Northern Europe (WINE). The Project Winter 
Northern Europe (MAP (Middle Atmosphere Pamanst 
WINE): Introduction and Outlook. 
N89-29887/1/GAR 005,2 
(Order as N89-29853/3/GAR, PC A24/MF 401) 
N89-29888/9/GAR 
Small-Scale Structure and Turbulence Observed in MAP/ 
bmi "Smeg Atmosphere Program/Winter in Northern 
N89-29888/9/GAR 005,180 
(Order as N89-29853/3/GAR, PC A24/MF ‘A01) 
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jected to Severe Aerodynamic Heati 


N89-29328/6/GAR 006,871 PC A03/MF A01 
NAS 1.26:185917 


Asymptotic Behavior of a Flat Plate Wake. 
N89-29327/8/GAR 005,066 
NAS 1.26:185918 


Control of Separated Flow Past a Cylinder Using Tangential 
Wall Jet Blowi 
005,065 PC A03/MF A01 


and = Nog ag Requirements for Space 
006,825 PC A10/MF A01 


PC A03/MF A01 


N89-29326/0/GAR 
NAS 1.26:185919 
—- of Internal Ablation for the Therma! Control of 


Aerospace Vehicles. 
N89-29477/1/GAR 006,829 PC A03/MF A01 
NAS 1.55:10012-PT-1 
NASA (National Aeronautics and Space Administration) 
Workshop on Computational Structural Mechanics 1987, 


Part 1. 

N89-29773/3/GAR 006,737 PC A17/MF A01 
NAS 1.55:10012-PT-2 

NASA (National Aeronautics and Space Administration) 

— on Computational Structural Mechanics 1987, 


N89-29789/9/GAR 
NAS 1.55:10012-PT-3 
NASA (National Aeronautics and 
Workshop on Computa' 
Part 3. 
N89-29799/8/GAR 
NAS 1.60:2930 
Auger Electron Intensity Variations in Oxygen-Exposed 


Grain —- 
Nes 20022/2/GA 006,792 PC A03/MF A01 


NAS 1.60:2941 
ication of Newton’s Method to the Postbuckling of 
Aaa Pressure 


Rings under 
N89-29811/1/GAR "006,755 PC A03/MF A01 
NAS 1.61:1211 


Nimbus-7 ERB (Earth Radiation Budget) Solar Analysis 


Tape (ESAT) User’s Guide. 
N89-30151/9/GAR 005,156 PC A05/MF A01 
NAS 1.83:113 


Commercial Use of Space: A New Economic Strength for 
America. 


N89-29574/5/GAR 006,927 PC A03/MF A01 
NASA-CASE-LAR-13772-1 


Method and Circuit for Controlling the Evolution Time Inter- 
val of a Laser Output Pulse. 
PAT-APPL-7-359 460/GAR 


006,741 PC A16/MF A01 


Space Administration) 
tional Structural Mechanics 1987, 


006,748 PC A18/MF A01 


006,689 
PC A03/MF A01 
NASA-CASE-LAR-13985-1 


Delamination Test Apparatus and Method. 
PAT-APPL-7-386 172/GAR 006, 149 
PC A03/MF A01 


NASA-CASE-LAR-14149-1-SB 


Torsional Suspension System for Testing Space Structures. 
PAT-APPL-7-357 757/GAR 


006,914 
PC A03/MF A01 
NASA-CASE-LAR-14203-1 


Method and Circuit for 


Laser Output Pulses. 
PAT-APPL-7-359 459/GAR 


ag na 
igue Testing Apparatus. 
~APPL-7-3 5 eg/GAR 006,064 
PC A03/MF A01 
NASA-CASE-LEW-14679-1 


Arc-Textured High Emittance Radiator Surfaces. 
PAT-APPL-7-381 240/GAR 006,131 
PC A03/MF A01 


NASA-CASE-LEW-14695-1 

High Temperature Flexible Seal. 
PAT-APPL-7-292 146/GAR 006,114 
PC A03/MF A01 
NASA-CASE-LEW-14848-1 

Furnace for Tensile/Fatigue Testing. 

PAT-APPL-7-382 885/GAR 006,090 
PC A03/MF A01 
NASA-CASE-MFS-26049-1-NP 


Controlled ees of Reducing Electrophoretic Mobility of 
Various Substai 
PAT-APPL-7-376 76 487/GAR 005,483 
PC A03/MF A01 
ene 


Spacecraft Component aa Control System. 
PAT-. APPL-7.364 200/GAR 006,838 
PC A03/MF A01 


NASA-CASE-MFS-28345-1 


Turbomachinery Rotor 
PAT-APPL-7-364 743/GA\ 


with Damping. 
NASA-CASE-MFS-28345-2 


Turbomachinery Shaft Insert. 
PAT-APPL-7-358 028/GAR 005,581 
PC A03/MF A01 
NASA-CASE-MFS-28370-1 
Hollow Fiber Clinostat: Technical Abstract. 
PAT-APPL-7-386 175/GAR 005,336 
PC A03/MF A01 
NASA-CASE-MFS-28376-1 
O-Ring Gasket Test Fixture. 
PAT-APPL-7-361 479/GAR 006,089 
PC A03/MF A01 
NASA-CASE-MSC-21386-1 


Docking Mechanism for _—— 
PAT-APPL-7-292 123/GA 


NASA-CASE-MSC-21408-1 


Vibration Analyzer. 
PAT-APPL-7-304 154/GAR 


006,837 
PC A03/MF A01 


005,591 
PC A03/MF A01 
NASA-CASE-MSC-21629-1 
= and Apparatus for Bio-Regenerative Life Support 
lem. 
PAT-APPL-7-378 548/GAR 005,348 
PC A03/MF A01 
NASA-CASE-NPO-16989-1-CU 


Apparatus and Method for Characterizing the Transmission 
Efficiency of a Mass Spectrometer. 


006,688 
PC A02/MF A01 


005,582 
PC A03/MF A01 


NASA-CR-184816 


PAT-APPL-7-358 027/GAR 006,793 
PC A03/MF A01 
NASA-CASE-NPO-17526-1-CU 

Field Induced Gap Infrared Detector. 

PAT-APPL-7-369 403/GAR 005,726 
PC A03/MF A01 
NASA-CASE-NPO-17596-1-CU 

—- Electron Attachment lonizer for Detection of 


PATS APPL-7-361 531/GAR 005,422 
PC A03/MF A01 
NASA-CASE-NPO-17628-1-CU 

Digital Carrier Demodulator Employing Components Work- 

ing Beyond Normai Limits. 

PAT-APPL-7-350 813/GAR 005,632 
PC A02/MF A01 
NASA-CASE-NPO-17703-1-CU 

Fiber Optic Frequency Transfer Link. 
PAT-APPL-7-359 801/GAR 005,733 
PC A03/MF A01 
NASA-CASE-NPO-17785-1-CU 


Robust High-Performance Control for Robotic Manipulators. 
PATAPPIO? 383 411/GAR 006,095 
PC AO04/MF A01 


NASA-CASE-NST-00007-1 


Combined Air and Water Pollution Control System. 
PAT-APPL-7-357 938/GAR 005,843 
PC A03/MF A01 


NASA-CP-10012-PT-1 
NASA (National Aeronautics and Space Administration) 
bee on Computational Structural Mechanics 1987, 
N89-29773/3/GAR 006,737 PC A17/MF A01 
NASA-CP-10012-PT-2 
NASA (National Aeronautics and Space Administration) 
_——~ on Computational Structural Mechanics 1987, 
N89-29789/9/GAR 006,741 PC A16/MF A01 
NASA-CP-10012-PT-3 
NASA (National Aeronautics and Space Administration) 
a ia on Computational Structural Mechanics 1987, 
N89-29799/8/GAR 006,748 PC A18/MF A01 
NASA-CR-179642-ADD 
Revolutionary Opportunities for Materials and Structures 


Study, Addendum. 

N89-29351/8/GAR 005,574 PC A03/MF A01 
NASA-CR-179642-ADD-1 

Revolutionary Se for Materials and Structures 


Study, Addendum No. 1. 

N89-29478/9/GAR 006,142 PC A02/MF A01 
NASA-CR-180089 

He 2-104: A Link between Symbiotic Stars and Planetary 


Nebulae. 
N89-30139/4/GAR 005,153 PC A03/MF A01 
NASA-CR-180895 


Turbulent Swirling Jets with Excitation 
N89-29329/4/GAR 005,067 PC A11/MF A01 


NASA-CR-181872 


Strengths of Balloon Films with Flaws and Repairs. 
N89-29824/4/GAR 005,082 PC A03/MF A01 


NASA-CR-181884 


Discussion of Ti ; Past and Future. 
N89-29707/1/GAR 3,069 PC A03/MF A01 
NASA-CR-181886 

AD-A213 078/9/GAR 005,951 PC A04/MF A01 
NASA-CR-181889 

Software Reliability Growth Models Dominated by Random- 


ness. 
N89-30013/1/GAR 005,673 PC A02/MF A01 
NASA-CR-181900 
Parallel Language Constructs for Tensor Product Computa- 
é Archit 


tions on Loosely es. 
AD-A212 987/2/GAR 005,645 PC A03/MF A01 
NASA-CR-181904 


N89-30010/7/GAR 006,757 PC A03/MF A01 
NASA-CR-183196 


Material Growth and Characterization for Solid State De- 
vices. Final R December 1, 1983 - 31, 1988. 
N89-30096/6/GAR 006,723 A03/MF A01 


NASA-CR-183745-V-7 
it Set 360L002 (STS-27) Field Joint Protection System, 


Vv 7. 
N89-29480/5/GAR 005,588 PC A03/MF A01 
NASA-CR-184774 


Investigation of Heat Transfer in Zirconium Potassium Per- 
chlorate at Low Temperature: 6 ae 
6 See eee Space Ad- 


ministration) Standard Initiator. 

N89-29570/3/GAR 005,592 PC A06/MF A01 
NASA-CR- 184816 

Compression Behavior of Delaminated Composite Plates. 
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N89-29492/0/GAR 
NASA-CR- 184908 


Effect of Wave Localization on Plasma Instabilities. 
N89-30075/0/GAR 005,152 PC A07/MF A01 


NASA-CR-184979 
Middle Atmosphere Program. Handbook for MAP, Volume 


27. 

N89-29853/3/GAR 005,196 PC A24/MF A01 
NASA-CR-185063 

Delaminations in Composite Plates Caused by Non-Pene- 


trating Impact. 

N89 59400/8/GAR 006,144 PC A03/MF A01 
NASA-CR-185130 

——- Characteristics of MPD Thrusters: A Preliminary Ex- 


NB9-29483/9/GAR 005,570 PC A03/MF A01 
NASA-CR-185399 


Evaluating Parallel Computer System 
N89-20077/0/GAR 005.641 PC A03/MF A01 


NASA-CR-185500 
Design and Navier-Stokes Analysis of Hypersonic Wind 
Tunnel Nozzies. 
N89-29353/4/GAR 005,090 PC A06/MF A01 
NASA-CR-185821 


006,143 PC A07/MF A01 


and Calibration Requirements for Space 
N89-29466/4/GAR 006,825 PC A10/MF A01 
NASA-CR-185837 
Use of the Tethered Satellite System to Perform Low Den- 
- ics Studi 


sity Aerot 

N89-29476/3/GAR 006,828 PC A02/MF A01 
NASA-CR-185910 

Use of High-Resolution Upwind Scheme for Vortical Flow 

N89-29321/1/GAR 005,060 PC A03/MF A01 
NASA-CR-185915 

Thermo-Viscoplastic Analysis of Hypersonic Structures Sub- 


pees to Severe ic = 
29328/6/GAR 006,871 PC A03/MF A01 
NASA-CR-185917 


of a Flat Plate Wake. 


Asymptotic Behavior 
N89-29327/8/GAR 005,066 
NASA-CR-185918 


Control of Separated Flow Past a Cylinder Using Tangential 
Wall Jet Blowing. 
005,065 PC A03/MF A01 


PC A03/MF A01 


N89-29326/0/GAR 
NASA-CR-185919 
Analysis of Internal Ablation for the Thermal Control of 


Aerospace Vehicles. 
N89-29477/1/GAR 006,829 PC A03/MF A01 
NASA-NP-113 


Commercial Use of Space: A New Economic Strength for 


America. 

N89-29574/5/GAR 006,927 PC A03/MF A01 
NASA-RP-1211 

Nimbus-7 ERB (Earth Radiation Budget) Solar Analysis 


Tape (ESAT) User’s Guide. 
N89-30151/9/GAR 005,156 PC A05/MF A01 


NASA-SP-7011(326) 


Aerospace Medicine and al A Continuing Bibliography 
with Indexes (Su it 326) 
N89-29950/7/GA 006,310 PC A03 


NASA-SP-7011(327) 
ne ap 2 Medicine and Biology: A Continuing Bibliography 


with Indexes ( nt 327). 
N89-29951/5/GA 006,311 PC A04 
NASA-SP-7037(241) 


Aeronautical Ei aaa A Continuing Bibliography with In- 


dexes (Supplement 2. 
N89-29303/9/GAR 005,051 PC A07 


NASA-SP-7037(242) 
Engineering: A Continuing Bibliography with In- 
es (Supplement 242). _ 

Nee2s300) 7/GAR 005,052 PC A07 
NASA-SP-7041(62) 

Earth Resources: A Continuing Bibliography with Indexes 
(Issue 62). 
N89-29825/1/GAR 006,494 PC A07 
NASA-TM-4101 

Sanat Laboratory for Applications and Science, Mis- 

sion 1. 

N89-29413/6/GAR 006,920 PC A04/MF A01 
NASA-TM-4143 

oo Fragmentation Studies for Microelectronic Applica- 

N89-30154/3/GAR 005,764 PC A03/MF A01 
NASA-TM-88214 

Boundary-Layer Measurements on a Transonic Low-Aspect 

Ratio a 

N89-29305/4/GAR 005,053 PC A03/MF A01 
NASA-TM-100374 


Effects of es y cmon oor MAR M2NetIN” the 

Morphology Fatigue ae | 

N89-29528/1/GAR 006,147 PC A03/MF A01 
NASA-TM-100379 


Highly Automated Optical Characterization with FTIR (Fouri- 
er Transform Infrared) Spectrometry. 
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N89-29512/5/GAR 
NASA-TM-101632 


Some Effects of Aerodynamic Spoilers on Wing Flutt 
N89-29324/5/GAR 005,063 PC A03/ME A01 


NASA-TM-101634 
Energy-Absorption Capability of Composite Tubes and 
N89-29491/2/GAR 005,391 PC A11/MF A01 
NASA-TM-101868 
Location of Planar Targets in Three Space from Monocular 


Images. 
N89-29991/1/GAR 006,835 PC A03/MF A01 
NASA-TM-101872 


Key Tech Issues for Space Robotic 
N89-29992/9/GAR 006,836 


NASA-TM-101985 


Multiwave Interactions in Turbulent Jets. 

N89-29714/7/GAR 005,070 PC A03/MF A01 
NASA-TM-102101 

STOL (Short Takeoff and Landing) Hot tes tn 

Takeoff and Vertical jas Ingestion and Air- 

frame Hea Tests in the NASA (Nationel Aeronautics 

and inistration) Lewis 9- by 15-Foot Low-Speed 


Wind Tunnel. 
005,062 PC A03/MF A01 


005,482 PC A03/MF A01 


lems. 
PG A03/MF A01 


STOVL (Short 


N89-29323/7/GAR 
NASA-TM-102139 
Program for Advancing the Technology of Space Concen- 


trators. 

N89-29484/7/GAR 006,830 PC A02/MF A01 
NASA-TM-102230 

Numerical investigation of an Internal Layer in Turbulent 


Flow over a Curved Hill. 
N89-29725/3/GAR 005,074 PC A03/MF A01 
NASA-TM-102307 
Creep Behavior 
Metal Matrix 
N89-29522/4/GA' 


NASA-TM-102318 


Time Domain Numerical Calculations of Unsteady Vortical 
Flows About a Flat Plate Airfoil. 
N89-29726/1/GAR 005,075 PC A03/MF A01 


NASA-TM-102326 


Intermetallic and Ceramic Matrix Composites for 815 to 
1370 C (1500 to 2500 F) Gas Turbine Engine Applications. 
N89-29490/4/GAR 005,575 PC AQ3/MF A01 


NASA-TM-102345 


Millimeter Wave Transmission Studies of ber ay en 
Suman eee Pena oe. 
N89-30088/3/GAR A03/MF A01 


os TM-102352 


opts oye Finite Element Method for Fluid Dynamics. 
NBo-90008/1 GAR 006,676 ee A03/MF A01 


waneniin 
Auger Panga Intensity = in Oxygen-Exposed 


Large Grain Polycrystalline 
N89-30022/2/GAR N06, 792 PC A03/MF A01 
NASA-TP-2941 


ee 5 Se ees ete Cane ot 


Rings under Pressur 
N89-. 29811/1/GAR * 006,755 PC A03/MF A01 
NASDA-CP-05-1 


and Evaluation of Experimental Geodetic Sat- 
006,889 PC A03/MF A01 


of Tungsten Fiber Reinforced Niobium 
es. 
006,146 PC A03/MF A01 


Development 

ellite (AJISAI). 

N89-29467/2/GAR 
NASDA-CP-05-2 


Development of ee Test Satellite-5 (ETS-5): EM/ 


op’ 
PFM (Protflight —_— 
N89-29468/0/GAR "006,890 PC A03/MF A01 


NASDA-CP-05-3 
Result of the Check-out of Marine Observation Satellite-1 


(MOS-1). 
N89-29469/8/GAR 006,891 PC A03/MF A01 
NASDA-CP-05-4 


of H-1 Launch V. 


Results of ehicle. 
N89-29463/1/GAI 006,853 PC A03/MF A01 
NASDA-CP-05-5 


Future Space Ti 
N89-29465/6/GAR 


NASDA-CP-05-6 
Research of H-2 Orbiting Plane (HOPE). 1. HOPE: System 


Concept. 

N89-29470/6/GAR 006,892 PC A02/MF A01 
NASDA-CP-05-7 

Research of H-2 a Plane (HOPE). 2. Thermal Struc- 


tural System 
006,893 PC A02/MF A01 


006,824 PC A03/MF A01 


N89-29471/4/GAR 
NASDA-CP-05-8 
Research of H-2 eae Plane (HOPE). 3. HOPE: Guid- 
Control 


ance and 
N89-29472/2/GAR 006,894 PC A02/MF A01 
NASDA-CP-05-9 
Technical Features in the Development of Experiment 
Equipment Onboard Space Shuttle/Spacelab. 
N89-29575/2/GAR 006,928 PC A03/MF A01 
NASDA-CP-05-10 


Modeling Future Space Activities. 


N89-29429/2/GAR 
NASDA-CP-05-11 


roma Required 
N89-29473/0/GAR 


NASDA-CP-05-12 


Le-7 Start Transient Simulation. 
N89-29481/3/GAR 


NASDA-CP-06-1 


006,811 PC A03/MF A01 


by the Space Platform. 


006,826 PC A03/MF A01 


005,589 PC A02/MF A01 


Flight Operations of Engineering Test 
006,895 PC A03/MF A01 


Development and 
Satellite-5 (ETS-5). 
N89-29475/5/GAR 


NASDA-CP-06-2 


Development of Propulsion Systems for ETS-6 (Engineering 
Test Satellite-6). 
N89-29482/1/GAR 005,590 PC A03/MF A01 


NASDA-CP-06-3 


Quality Assurance of Parts for Space Use. 
N89-29772/5/GAR 006,831 PC A03/MF A01 


NASDA-CP-06-4 
Static Firing Test of the H-2 Launch Vehicle Solid Rocket 
Booster. 


N89-29464/9/GAR 006,854 PC A03/MF A01 
NASDA-CP-06-5 


Construction Status of the Launching Facilities for H-2 
Launch Vehicle. 
N89-29462/3/GAR 006,852 PC A03/MF A01 


NASDA-CP-06-6 
tions Concept of Japanese Experiment Module 


(JEM). 

N89-29474/8/GAR 006,827 PC A03/MF A01 
NBL-321 
analytical evaluation program (GAE). Final report, 


General 
1979-1984. 

DE89016064/GAR 006,565 PC A14/MF A01 
NCEER-89-0011 


Inelastic Three-Dimensional Response Analysis of Rein- 
forced Concrete Building Structures (IDARC-3D). Part 1. 


Modeling. 
PB90-114612/GAR 005,393 PC A07/MF A01 
NCEER-89-0020 


Structural Control peatteies 0 Time-Rate of Control Forces 
and Control Rate Constraints. 
PB90-120445/GAR 005,394 PC A04/MF A01 


NCEER-89-0021 


Subsurface Conditions of Memphis and Shel 
PB90-120437/GAR 006,492 


NCEL-CR-89.015 


py of Literature on Waste Solidification/Stabilization 
with Emphasis on Metal-Bearing Wastes. 
AD-A213 133/2/GAR 006,353 PC A04/MF A01 
NCEL-CR-89-016 


py ws 4 ana Criteria for Base Isolated U.S. Navy Essen- 


AD-AZtS 53; 

AD-A213 31/4/GAR 005,388 PC A05/MF A01 
NCEL-TN-1799 

Time Domain Coupling of the Boundary and Finite Element 


Methods for oe 

AD-A213 243/9/GAlI 006,734 PC A04/MF A01 
NCHS/DF/MT-90/005 

Vital Statistics Mortality Data, Multiple Cause of Death 


Detail, 1987. 
PB90-500448/GAR 006,053 CP T99 
NCHS/DF/MT-90/005A 


Vital Statistics Mortali 
pen had ICD-9, 1987 


PB0-11 15593/GAR 
NCHS-85/001 

Questionnaire Design in the nitive Research < od 

Series 6. nition and Survey rement No. 

PB90-119793/GAR 005,330 PC AO4/MF A01 
NCHS-86/001 


| oro omggi of the Multiple Cause of Death Classification 


90-119827/GAR 006,274 PC A03/MF A01 
NCHSR/DF/MT-90/001 
National Medical Expenditure Survey: Household Saas 
Pong leristics/Home Provide Data, Round 1 
EBCDIC Files) 1987. 
'BS0-500224/GAR 006,051 CP T03 
NCHSR/DF/MT-90/001/A 


National Medical Expenditure Survey: Public Use Tape 3, 
Round 1. Household Survey Population Characteristics/ 
Home Health Provider Data. EBCDIC File Documentation, 


1987. 
PB90-112970/GAR 006,049 PC A99/MF E04 
NCHSR/DF/MT-90/002 


National Medical Expenditure Survey: Household os | 
f po Characteristics/Home Provide Data, Round 1 


les) 1987. 
S00-500082/ GAR 006,052 CP T03 
NCHSR-89-11 
National Medical Expenditure Survey: Public Use Tape 3, 
Round 1. Household Survey Population Characteristics/ 
Home Health Provider Data. EBCDIC File Documentation, 


1987. 
PB90-112970/GAR 006,049 PC A99/MF E04 


by County. 
PC A03/MF A01 


Data, Multiple Cause of Death 
ta. Public Use Data Tape Docu- 


006,050 PC A15/MF A02 
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NCI-84-401 
Evaluation of NCI’s (National Cancer institute’s) Cancer 
munications ‘ 


Com 

PB90-119819/GAR 006,048 PC A03/MF A01 
NCI-85-401/402 

Evaluation of the PDQ (Physician Data Query) System: 


Overall Executive Summary. 
PB90-121138/GAR 006,241 PC A03/MF A01 


NCI-85-401/402.1 


Assessment 
Users of the ey (Physician Data aan 
PB90-121146/GAR 006,242 


NCI-85-401/402.2 
Adoption of PDQ (Physician Data Query) by Community 


PB90-121153/GAR 006,243 PC A10/MF A02 
NDRE/PUBL-89/ 1001 


Algorithms for Generating Computationally Simple 
Piecewise Linear Classifiers. 
RD ASTD 322/1/GAR 005,688 PC A06/MF A01 


NHRC-89-1 
Baseline of Occupational Iliness al Injury Case 
a Federal Maritime Work For 
AD-A213 S70/6/GAR 006,289 PC A A03/MF A01 
NHRC-89-9 
tient Morbidity Reporti 
006,230 PC 


Analysis of Navy " 
AD-A213 066/4/GA\ 03/MF A01 


NHRC-89-12 
prong ny and Mortality in U.S. Navy Personnel from Expo- 


sures to Hazardous Materials, 1974-85. 
AD-A213 067/2/GAR 006,231 PC A03/MF A01 
NHRC-89-21 
Sleep Problems, Health Sym s, and Tension/Anxiety 
and Fatigue During Wartime Cruising in a Moderately High 
Heat/Humidity Naval Environment. 
AD-A213 071/4/GAR 006,306 PC A03/MF A01 
NHRC-89-23 


Determinants of the mm of Health Care Aboard 


Ships with Women 

AD-A212 997/1/GAR 006,055 PC A03/MF A01 
NHRC-89-28 

Self-Selection in ie to a Health Risk Appraisal: 


Are We Preachii 
AD-A212 897/3/GAR 006,288 PC A03/MF A01 


NHRC-89-29 
Physical Fitness of U.S. Navy Special Forces Team Mem- 


bers and Trainees. 

AD-A213 069/8/GAR 006,437 PC A03/MF A01 
NHRC-89-30 

Parasitic Disease in the U.S. Navy. 

AD-A213 068/0/GAR 006,271 PC A03/MF A01 
NIH/NHLBI-86-401 

Survey of Physician Ki 

pono Related to Coronary 

Children. 

PB90-119801/GAR 
NIST/SP-500/ 166 


Saw Viruses and Related Threats: A Management 


Guide. 

PB90-115601/GAR 005,675 PC A03/MF A01 
NISTIR-89/4155 

Report of Roof inspection: Characterization of a -Fabri- 

cated Adhesive-Bonded Seams at an Army Facility. 

PB90-112376/GAR 005,374 PC A03/MF A01 
NISTIR-89/4178 

Proceedings of the Workshop on Cement Stabilization of 
Low-Level Radioactive Waste. Held at Gaithersburg, Mary- 


land on May 31-June 2, 1989. 
NUREG/CP-0103/GAR 006,527 PC A10/MF A02 


NLM/MED-90/02 


, Attitudes, and Practice Be- 
leart Disease Risk Factors in 


006,238 PC A0S/MF A01 


Medical Subject Headings: Tree Structures, 1990. 
PB90-100017/GAR PC$28.50/MF$12.00 


NLR-TR-88-064-L 


Comparison of Calibrated (X-Band) SLAR (Side-Looking 
Aereal Radar) Data Measured in Three Different Test Sites 


in the Netherlands. 
N89-29831/9/GAR 006,490 PC A03/MF A01 
NMERI-OC89/101 


vo of Mathematical Models for Asphalt Pavement 


PB90115460/GAR 005,547 PC A07/MF A01 
NMERI-WA3-19-(S.S. 3.17) 

Navy Fleet Evaluation of the Aircraft Skin Penetrator. 

AD-A213 276/9/GAR 005,081 PC A06/MF A01 
NMRI-89-55 
Associated with ‘Mexican Aspirin’ (Dipyr- 
for an Autoimmune 1 re Affecting 


$06,314 PC A01/MF A01 


Agranul 
one): Evi 
Multipotential Hema’ 
AD-A212 944/3/GAR 
NMRI-89-57 
Predictors of Death from Chronic Graft-Versus-Host Dis- 
ease After Bone Marrow Transplantation 


AD-A213 034/2/GAR 006,228 PC A02/MF A01 
NOAA-RR-NURP-89-1 

Workshop on Enriched Air Nitrox Diving. 

PB90-122680/GAR 006,312 PC A08/MF A01 
NOAA-TM-ERL-WPL-171 


Lidar Technique for Measuring Multiple Fluorescent Tracers 
of Atmospheric Motions. 


PB90-118456/GAR 
NOAA-TM-ERL-WPL-173 

Preliminary Comparison of Temperature Soundings Ob- 

tained from Simultaneous Radiomatric, Radio-Acoustic, and 

Rawinsonde Measurements. 

PB90-119835/GAR 005,190 PC A03/MF A01 
NOAA-TM-NMFS-F/NEC-65 

Stock Assessment Information for Pollock, ‘Pollachius 

virens’ i. in the Scotian Shelf, Georges Bank, and Gulf of 

PBD0. 1208 76/GAR 005,108 PC A03/MF A01 
NOAA-TM-NMFS-F/NEC-66 

Guidelines for a a. at Age for 18 Northwest 


Atlantic Finfish and She 
005,107 PC A03/MF A01 


005,247 PC A04/MF A01 


PB90-120650/GAR 
NOAA-TM-NMFS-F/NWC-169 
Assessment of Gulf of Alaska Sablefish and Other Ground- 


fish Based on the Domestic Longline , 1987. 
PB90-114489/GAR 005,102 A04/MF AO1 


NOAA-TM-NMFS-SEFC-226 


Proceedings of the Western Atlantic Turtle Symposium 
bo Held in Mayaguez, Puerto Rico on October 12-16, 


1987. 
PB90-115403/GAR 006,584 PC A18/MF A03 
NOAA-TR-NMFS-77 
Iustrated Key to the Genera of Free-Living Marine Nema- 
Order Enoplida. 


todes of the 

PB90-115924/GAR 006,588 PC A03/MF AQ1 
NOAA-TR-NMFS-78 

Survey of Fishes and Water Properties of South San Fran- 


cisco Bay, California, 1973-82. 
PB90-115916/GAR 006,587 PC A03/MF A01 


NOAA-TR-NMFS-79 
Species Composition, Distribution, and Relative Abundance 
of Fishes in the Coastal Habitat off the Southeastern 


United States. 

PB90-115908/GAR 006,586 PC A04/MF A02 
NORDA-182 

Regional Polar Ice Prediction System-Barents Sea (RPIPS- 


B): A Technical Description. 
AD-A213 159/7/GAR 006,621 PC A03/MF A01 


NORDA-232 


Simplification Methods for the World Vector Shoreline. 
AD-A213 254/6/GAR 006,452 PC A03/MF A01 


NORDA-242 
Feature Modeling: The Incorporation of a Front and Eddy 
Thermal 


Map into Optimum Interpolation-Based Analysis. 
AD-A213 253/8/GAR 006,623 PC A03/MF A01 


NOS-IHTR-1279 


Evaluation of Selected Computer Models for Modeling Py- 
rotechnic and liant Devices. 
AD-A213 003/7/GAR 006,631 PC A03/MF A01 


NOS-IHTR-1286 
Practice of Strategic Planning in the Organization of the 


Future. 
AD-A213 264/5/GAR 005,022 PC A03/MF A01 
NOSC/TD-1516 


Submersible Packaging Techniques. 
AD-A213 157/1/GAR 


NOSC/TD-1595 


Crosstalk in Multiconductor Microstrip Transmission Lines. 
AD-A212 957/5/GAR 005,731 PC A05/MF A01 


NOSC/TD-1598 


Specification for Radar Free-Space Detection Range and 
Free-Space Intercept Range Calculations 

AD-A213 158/9/GAR 005, 707° PC A03/MF A01 
NOSC-TD-1601 

Photoelectron Pumped Phosphors. 

AD-A213 202/5/GAR 005,441 PC AO5/MF A01 
NOSC-TD-1631 


Integrated Optoelectronic Receivers. 
AD-A213 376/7/GAR 005,724 


NOSC-TD-1632 
Nuclear oe | Resonance Signatures of Nitrogen-Con- 


taining Compound: 
AD-A213 375/9/GAR 005,476 PC A05/MF A01 
NOSC/TD-1652 
Broyden Updates to Approximate the Jacobian in a 
Some impieat Backward Differentiation Code. 
AD-A213 239/7/GAR 006,198 PC A04/MF A01 


NOSC/TR-1293 
Butyitin Concentration Measurements in Pearl Harbor, 
Hawaii. Pearl Harbor Case Study. 
AD-A213 027/6/GAR 006,026 PC A06/MF A01 


NPL-DITC-143/89 
—— Style for Typesetting and Distributing Draft Inter- 


nal Standards. 
PBOO121013/GAR 005,683 PC E03/MF E03 
NPL-DMA(A)-178 
Measurement of Mode | and Mode I! Strain Energy Release 
Rates; A Vamas Round Robin Project on Delamination of 
Composite Materials. 
PB90-120346/GAR PC E04/MF E04 
NPRDC-TN-89-29 


Forecasting PCS (Permanent Change of Station) ORT 


Moves Using Tree Classifications. 
AD-A213 235/5/GAR 006, 356 PC A03/MF A01 


005,766 PC AOS/MF A01 


PC AO5/MF A01 


006,151 


NSF/ENG-88062 


NPRDC-TN-89-32 
Development of a USMC Officer Assignment Decision Sup- 
port System: Functional 
AD-A213 310/6/GAR 006,443 PC A03/MF A01 


Improving Marine Corps Enlisted Personne! Loss Forecast- 
AD-A213 312/2/GAR 006,445 PC A03/MF A01 
port System: Economic 
AD-A213 311/4/GAR 006,444 PC A03/MF A01 
NPRDC-TR-89-17-VOL-1 
PC AosiMe A01 
NPS/RMR-90001 
Results of the Phase 1 
County, 
PB90-124280/GAR 005,314 PC A03/MF A01 
NPS52-89-036 
Ti 
AD-A213 307/2/GAR 
NPS-53-89-014 
NPS-62-89-023 
Image Enhancement Software for Underwater Recovery 
NRL-MR-6549 
Lr ed Model of the Sausage Instability in a 


NPRDC-TN-89-35 
NPRDC-TN-89-36 
of a USMC Officer Assignment Decision Sup- 
Navy Corrections Evaluation: Volume 
AD-A213 SGA 006,446 
Archaeological Reconnaissance of 
U Mississippi Ri Nasoval Widite a Fish Refuge. 
wes iver 
Jo Daviess Minois. 
re ne Ca a ae 
rainer. 
006,419 PC A06/MF A01 
Fortran Subroutines for the Evaluation of the Confluent Hy- 
pergeometric Functions. 
AD-A213 308/0/GAR 006,199 PC A03/MF A01 
itions-User’s Manual. 
AD-A212 943/5/GAR 006,628 PC A03/MF A01 
Solvable 
Resistive Z-Pi 
AD-A213 137/3/GAR 006,698 PC A03/MF A01 


NRL-MR-6550 
Synchrotron-Betatron Parametric Instability in Free-Electron 


Lasers. 
AD-A213 373/4/GAR 006,686 PC A03/MF A01 
NRL-MR-6552 
Abstract Interfaces for 


—— Ms Clenze bil 
AD-ADt Mary Meme naga Syn PC ROME AO1 


ABADI 1S6/S/GAR 
NRL-MR-6553 
Optimal Resource Allocation for a Controller with Two Re- 


source Types. 

AD-A213 374/2/GAR 006,420 PC AOS/MF A01 
NRL-MR-6554 

Solution of the Boltzmann Equation Using an Energy Group 


Method. 

AD-A213 138/1/GAR 006,759 PC A03/MF A01 
NRL-MR-6555 

FLIC (FLame with Implicit Convection)-A Detailed, Two-Di- 

mensional Flame Model. 

AD-A212 953/4/GAR 005,565 PC A03/MF A01 
NRL-MR-6558 

Thermal Initiation of Confined Primary Explosives with a 

Proton Beam. 

AD-A212 954/2/GAR 006,651 PC A03/MF A01 
NRL-MR-6569 

coware Vapor Detection Using Optical Waveguides 

AD-A213 340/3/GAR 006,342 PC A03/MF A01 
NRL-PUB- 123-1631 


NRL (Naval Research Laboratory) Review. 
AD-A212 886/6/GAR 005,037 PC A12/MF A02 


NRL-R-9219 
grproach 10 ness Pe BC Aga F AO 


006,683 PC A03/MF A01 


Artificial intelli 
AD-A213 135/7/GA 
NRL-R-9226 


Review of Laser Filter Materials. 
AD-A213 134/0/GAR 


NSF/ENG-85093 
Teale Procedure for a Set of Internal Variable 


T lasto-Vi: tic Constitutive Equations. 
Pheo 121310/GAI 006,163 PC A05/MF A01 
NSF/ENG-86068 


Constitutive Equations for Large Deformations of Metals at 


High Temperatures. 

po00.121828/GAR 006,164 PC A03/MF A01 
NSF/ENG-88060 

Investigating Causes lenance Downtime and Trou- 

— Sameutty“h in "Goouae Integrated Production 

PB90-1 21278/GAR 006,079 PC A14/MF A02 
NSF/ENG-88061 


Increasing Roll Life for Steel Rolling Processes. 
PB90-121344/GAR 008, 165 PC A06/MF A01 


NSF/ENG-88062 
Micro-CAD System for Seismic Design of Regular Highway 


PB90-121369/GAR 005,558 PC A08/MF A01 


February 01,1990 OR-35 





NTIS ORDER/REPORT NUMBER INDEX 


NSF/ENG-89042 
Knowledge Aided Architectural Problem Solving and 


comin /GAR 005,368 PC A09/MF A01 


+ Ager an 


“anna 
of May 8, 1988. 
PB90-119777/GAR 006,962 PC A03/MF A01 


NSF/ENG-89044 
ee Stay Rae aa 


lation 

PB90-1 1S7T/GAR 005,395 PC A13/MF A02 
NSF/ENG-89047 

implicit ba ny = Procedure for a Set of Internal 

Variable Equations for Isotropic Elasto-Visco- 


121302/GAR 006,162 PC A03/MF A01 
NSF/ENG-89048 
Objective Time-integration Procedure for Isotropic Rate-in- 
dependent and Rate-Dependent Elastic-Plastic Constitutive 
121245/GAR 006,161 PC A04/MF A01 
suas 


through through IGes wna 


PBO0.121204/GAR 
NSF/ENG-89050 
Kinematic Behavior of Robots While Executing General 
Robot Level Commands. 

PB90-120965/GAR 006,097 PC A03/MF A01 
NSF/ENG-89051 


RALPH: An Automatic Robot Assembly Language Program- 
mer: An Overview. 
PB90-120973/GAR 006,098 PC A03/MF A01 


NSF/ENG-89052 
Use of Coxian-Type Di in a General Model of the 
ie Random Variables. 


Maximum of Bivariat ; 
PB90-121229/GAR 006,204 PC A03/MF A01 
NSF/ENG-89053 


Kit Completion Time in Two-Stage 
PB90-121237/GAR 006,085 
'/ENG-89054 


D (Computer Aided Design) Models 
Exchange Specification) 


006,099 PC A04/MF A01 


Systems. 
A03/MF A01 


Mechanisms in Cake Filtra’ 
PB90-121336/GAR 006,018 a A08/MF A01 
NSF-89-317 
Patterns: R and D in the United States. 
122193/GAR 005,042 PC A04/MF AO1 

NSWC-TR-87-216 

Behavior of Metal Matrix Composites at Cryogenic Tem- 

AD-A213 080/5/GAR 006,136 PC A03/MF A01 
NT/TECHN-121 


po oti no eh a, ses olsen 


PBOO-1 241 w0/GaR ae 


005.386 PC A04/MF A01 
NTIA-89-246 
User-Fi Software for the Design of Digital Line-of- 
Radio Links. Ri Series. 
118472/GAR 005,676 PC A04/MF A01 
NTIA-89-247 
Backbone Performance: A 12-Month Sum- 
R Series. 


Digital European 
mary for the Frankfurt North eport 
PB90-118464/GAR 006,421 PC A03/MF A01 


NTIA-89-249 
Millimeter-Wave Propagation in 
PB90-119868/GAR 
NTP-89-246 


the Mesosphere. 
006,707 PC A04/MF A01 


Developmental Toxicity Evaluation of B oat Phthal- 
ate (CAS No. a in Poe Rats on 


Gestational 
PB90-115346/' 006,325 PC A21/MF A03 
NTSB/HAR-€9/03 


Highway Accident Report: Greyhound Lines, Inc., Intercity 
Bus Loss of Control and Overtum interstate Highway 65 in 

Nashville, Tennessee, November 19, 1988. 
PB89-916204/GAR 006, 


942 Subscription 
NTSB/REC-89/05 
Transportation Safety Recommendations Adopted during 


the Month of a 
PB89-916605/ 006,943 Subscription 


NU-CENTER-QEFP-1989-1 
Numerical Analysis of Scatteri Int 
AD-A212 996/3/GAR m0 barn 


NU-CENTER-QEFP- 1989-2 
Localization of Ultrasound 
AD-A212 994/8/GAR 

1989-3 


711 PC A A02/MF A01 


Thick ites. 
006,135 PC A02/MF A01 


Reflection by Defective Bonds. 
AD-A212 995/5/GAR 006,170 PC A02/MF A01 


NUREG/CP-0103/GAR 


eee of Se Susann on Sasent Sueterien of 
Low-Level Radioactive Waste. Held at Gaithersburg, Mary- 


land on 31-June 2, 1989. 

NUREG/CP-0103/GAR 006,527 PC A10/MF A02 
NUREG/CR-4735-V5/GAR 

Evaluation and Compilation of DOE (Department of Energy) 

pow - Test Data. Biannual Report: ; 


February 
OR-36 VOL. 90, No. 3 


NUREG/CR-4735-V5/GAR 006,528 
PC A08/MF A01 


NUREG/CR-5079/GAR 
Experimental Results Pertaining to the Performance of 


Thermal 

NUREG/CR-5079/GAR 006,543 PC A0S/MF A01 
NUREG/CR-5215/GAR 

Standard Problem for HECTR-MAAP Comparison: In-Cavity 


Oxidation. 

NUREG/CR-5215/GAR 006,574 PC A06/MF A01 
NUREG/CR-5269/GAR 

Evaluation of Hypotheses for the Cause of the 1886 


Charleston Earthquake. 

NUREG/CR-5269/GAR 006,463 PC A21/MF A03 
NUREG/CR-5294/GAR 

Closeout of IE Bulletin 86-02: Static ‘O’ Ring Differential 

Pressure Switches. 


NUREG/CR-5294/GAR 006,544 PC A03/MF A01 
NUREG/CR-5364/GAR 

of Advanced LMR (Liquid Metal Reactor) Evalua- 

eactor Inherently Safe Module) and 


‘Sodium ). 
NUREG/CR-5364/GAR 006,545 PC A07/MF A0Oi 
pyre 


pies Spoaaee and Partitioning in PWR Steam Generator 


ae Final nae. 

NUREG/CR-5365/GAR 006,529 PC A04/MF A01 
NUREG/CR-5395-V3/GAR 
Multiloop Integral lem Test — Final Report. Test 
—. 31, soe SBCOGA (Smal ‘Small-Break Loss-of-Coolant Accident) 


with Vi Bou 
NUREG/CR-5395-V3/GAR 


006,546 

PC A23/MF E09 
NUREG/CR-5395-V4/GAR 

Itiloop Integral — Test (MIST): Final Report. Test 

Group 32, SBLOCA (Smail-Break Loss-of-Coolant Accident) 

with Altered Leak and HPI (High Pressure Injection) Con- 


NUREG/GR-5995-V4/ GAR 006,54 
PC A12/MF 02 


NUREG/CR-5395-V5/GAR 
Multiloop ——_ — Test (MIST): Final Report. Test 


A 33, HPI- 
REG/GR.5395-V5/GAR 
PC A11/ Me "n02 
NUREG/CR-5395-V6/GAR 


ammwey 4 Integral System Test A rae Report. Test 
34, Steam Generator Tube 
REG/CR-5395-V6/GAR 006,549 
PC A15/MF E06 


NUREG/CR-5395-V7/GAR 
— Integral System Test roel Final Report. Test 
Noncondensibles and 
NUREG ION: 5395-V7/GAR 006,550 
PC A16/MF A02 
NUREG/CR-5395-V8/GAR 


pany | ee System Test (MIST): Final Report. Test 

rr 

NUREG/CR- 5395-V8/GAR 006, 5: 
PC A21/MF £09 

NUREG/CR-5429-V2/GAR 


oe (Universal Distinct Element Code) Version ICG1.5: 
NUFEG/CH-3420.V2/GAR 006,530 
PC A18/MF A03 
NUREG/CR-5429-V3/GAR 

UDEC (Universal Distinct ElementCode) Version ICG1.5: 

Verification and Pri 3 

NUREG/CR-5429-V3/GAR 006,531 
PC A09/MF A01 
NUREG/CR-5430-V1/GAR 

FLAC (Fast Lagrangian Analysis of Continua) Version 2.20: 

Software Summary. 

NUREG/CR-5430-V1/GAR 006,532 
PC A09/MF A01 
NUREG/CR-5430-V2/GAR 

tad (Fast Lagrangian Analysis of Continua) Version 2.20: 
NUREG/CR-5430-V2/GAR 006,533 
PC A99/MF A04 
NUREG/CR-5430-V3/GAR 

FLAC (Fast sepeee 6 —_ of Continua) Version 2.20: 

Verification, Example and Path vow thy 

NUREG/CASS0VAIGAR 006,534 
PC A13/MF A02 
NUREG/IA-0028/GAR 

International 

Fluid Test) 

NUREG/IA-0028/GAR 
NUREG/IA-0029/GAR 

Assessment of RELAP5/MOD2, Cycle 36.04 against FIX-ll 

Split Break Experiment No. 3051. International Agreement 


R 
NUREG/IA-0029/GAR 
NUREG-0383-V1-REV12/GAR 


; Review of LOFT (Loss of 
. OECD LOFT 
006,552 PC A07/MF A01 


006,575 PC AOS/MF A01 


rs Pagus Rana WHE dot Kopin 
mission) Approved Packages (Revision 12). - 


NUREG-0383-V1-REV12/GAR 006,510 
PC A21/MF A03 
NUREG-0540-V11-N7/GAR 

7 of Documents Made Publicly Available, July 1-31, 


1989. 
NUREG-0540-V11-N7/GAR 006,553 
PC A15/MF A02 
NUREG-0800-S252-2 


Standard Review Plan for the Review of Safety Analysis 
Reports for Nuclear Power Plants, LWR (Light Water Reac- 
tor) Edition. Section 2.5.2, Rev. 2, ‘Vibratory Ground 


Motion’. 
PB90-116815/GAR 006,556 PC A03 
NUREG-0800-S37 1-2 


Standard Review Plan for the Review of Safety Analysis 
Reports for Nuclear Power Plants, LWR (Light Water Reac- 
tor) Edition. Revision 2 to SRP Section 3.7.1, ‘Seismic 


Parameters’. 
PB90-116823/GAR 006,557 PC A03 
NUREG-0800-S372-2 


ee Sra Bue fe Be Ratan of Sy ieee 
Reports for Nuclear Power Plants, LWR (Light Water Reac- 
bw Edition. Revision 2 to SRP Section 3.7.2, ‘Seismic 
phe0.11608;/GAR 006,558 PC A03 
NUREG-0800-SECT-2.4.3,REV-3 


Standard Review Plan for the Review of Safety Analysis 

Reports for Nuclear Power Plants, LWR Edition. Revision 3 

to SRP — 2.4.3, ‘Probable Maximum Flood (PMF) on 
ivers.’ 


Streams and be 
PB90-115585/GAR 006,555 PC A03/MF A01 
NUREG-0800-SECT-3.7.3-REV-2 


Standard Review Plan for the Review of Safety Analysis 
Reports for Nuclear Power Plants, LWR Edition: Section 
3.7.3, Revision No. 2. 

PB90-116856/GAR 006,559 PC A03 


NUREG-1267/GAR 


Technical Resolution of Generic Safety Issue A-29: Nuclear 
tory Bete Plant Design for Reduction of Vulnerability to Indus- 


trial Sabota a; 

NUREG-1267/GAR 006,435 PC A03/MF A01 
NUREG-1384-V1/GAR 

Human Factors ee Research Program Plan. Fiscal 


Year 1989 to Fiscal 
NUREG-1384-V1/GAR 006,511 PC A05/MF A01 
NUREG-1385/GAR 


Fitness for Duty in the Nuclear Power Industry: Responses 


to | tation Questions. 

NUREG-1385/GAR 006,554 PC A03/MF A01 
OCS/MMS-88/0075 

Gray Whale Monitoring S 

PB90-120825/GAR 
OCS/MMS-89/0010-VOL-1 


Study of the Rocky Intertidal Communities of Central and 
Northern California: 


Year 2. Volume 1 of 3. 
PB90-120791/GAR 006,594 PC A09/MF A01 
OCS/MMS-89/0010-VOL-2 
Study of the Rocky Intertidal Communities of Central and 
Northern California: Year 2. Volume 2 of 3. 
PB90-120809/GAR 006,595 PC A99/MF A04 
OCS/MMS-89/0010-VOL-3 
Study of the Rocky Intertidal Communities of Central and 
Northern California: Year 2. Volume 3 of 3. 
PB90-120817/GAR 006,596 PC A10/MF A02 
OCS/MMS-89/0075 
Regional Studies Plan Fiscal Year 1990: Final Report, At- 
lantic Outer Continental Shelf. 
006,038 PC AO5/MF A01 


006,597 PC A09/MF A02 


PB90-120320/GAR 
OECD-LOFT-T-3900 


International Agreement Report: Review of LOFT (Loss of 
Fluid Test) Break Experiments. OECD LOFT Proj 
NUREG/IA-0028/GAR 006,552 PC A07/MF A01 


ONERA-NT-1987-7 
Transition and Turbulence (Hydrodynamic Visualizations). 
N89-29722/0/GAR 006,675 PC A06/MF A01 
ONERA-NT-1988-2 


Physical Mechanisms and Disturbances Related to the At- 
tachment of an Electric Arc to a Conductive Cylinder. 
N89-29698/2/GAR 005,769 PC A09/MF A01 


ONERA-NT-1988-4 


Theoretical and Experimental Analysis of the Effect of Mi- 
crostructural Parameters on the Properties of Fragile-Matrix 


Composites. 

N89-29494/6/GAR 006,145 PC A14/MF A01 
ONERA-NT-1988-6 

Contribution to the S of Three Dimensional Separation 


in Turbulent Incom ible Flow. 
N89-29723/8/GA\ 005, 072 PC A07/MF A01 


ONERA-NT-1988-7 
etical and Experimental Study of Homogeneous Ro- 


tating Turbulence. 
N89-29724/6/GAR 005,073 PC A09/MF A01 
ONERA-RS-53/7131-PY 


Etude du Radical OH dans une Flamme a Haute Pression 
Pig DRASC Resonnante (Study of the OH Radical in a 

h-Pressure Flame by Resonant Coherent Anti-Stokes 
een Scatteri 


). 
PB90-122383/GAR 005,569 PC E05/MF E05 
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OPM/SASD/GEOG-88/1 
Biennial Report of me een by Geographic Area. Feder- 


al Civilian Workforce Statistics. 
PB90-120080/GAR 005,030 PC A07/MF A01 
ORNL/CON-286 


Technology adoption strategy for the Existing Buildings Effi- 


ciency Research Program. 
DE89015689/GAR 005,356 PC A06/MF A01 
ORNL/CON-288 


Recent accomplishments of the US Department of Energy’s 
Least-Cost Utility Planning program. 
DE89015690/GAR 005,890 PC A04/MF A01 


ORNL/FMP-89/1 


Advanced Research and Technology Development Fossil 
Energy Materials Program. Semiannual progress report for 
the period ending March 31, 1989. 

DE89015665/GAR 005,803 PC A99/MF A04 


ORNL/FTR-3342 
erie e of the North Atlantic Seasonal Nitrogen Model 


ersion 2). — Trip Report, P| 17-21, 1989. 
SESoOTeT67/GA 006,625 PC A02/MF A01 


ORNL/FTR-3344 


Genetic toxicology in developing countries, Guadalajara, 
Mexico, July 19-24, 1989. Foreign trip report. 
DE89016271/GAR 006,322 PC A03/MF A01 
ORNL/M-863 
Building Thermal Envelope Systems and Materials (BTESM) 
and research utilization/technol transfer progress report 
for DOE (Department of Energy) Office of Buildings and 
Community Systems. Monthly progress report, May 1989. 
DE89015654/GAR 005,376 PC A04/MF A01 
ORNL/M-907 
Building Thermal Envelope Systems and Materials (BTESM) 
and research utilization/technology transfer progress report 
for DOE (Department of Energy) Office of ey tee 
Community Systems. Monthly progress report, July 1 
DE89015657/GAR 005,377 PC nOa/ME A01 


ORNL/PUB-3111 


Structural Properties of Organic Chemicals as Predictors of 
Biodegradation and Microbial Toxicity in Soils. 
PB90-117078/GAR 005,988 PC A02/MF A01 


ORNL/RASA-88/17 
Results of the Radiological Survey at 80 Industrial Road, 


Lodi, New Jersey (LJ061). 
DE89016235/GAR 005,997 PC A03/MF A01 
ORNL/RASA-88/57 


Results of the Radiological Survey at 99 Garibaldi Avenue, 


Lodi, New Jersey (LJ064) 
DE89016038/GAR 005,994 PC A03/MF A01 
ORNL/TM-9179/R2 
Updated users’ guide for SAMMY: Multilevel R-matrix fits to 
neutron data _ Bayes’ equation. Revision 2. 
DE89015659/GA 006,781 PC A08/MF A01 


ORNL/TM-10995 


Recent ORNL (Oak Ridge National Laboratory) improve- 
ments to the HULL hydrocode system. 
DE89015649/GAR 006,337 PC A0Q3/MF A01 


ORNL-TM-11113 


Economic Benefit of Coal Utilization/Conversion at Air 
Force Bases: Screening Study. 
AD-A213 008/6/GAR 006,350 PC A07/MF A01 


ORNL/TM-11158 


Simulation of the welding of irradiated materials. 
DE89015656/GAR 006,571 PC A12/MF A01 


ORNL-TM-11168 
lodine Speciation and Partitioning in PWR Steam Generator 
rt. 


Accidents. Final Rey 
NUREG/CR-5365/GAR 006,529 PC A04/MF A01 
ORNL/TM-11184 


International Impacts of Global Climate a Testimony 
to House Appropriations Subcommittee on _— Oper- 
ations, Export Financing and Related Programs. 

DE89014004/GAR 005,250 PC A03/MF A01 


ORNL/TM-11234 
Advanced neutron source final preconceptual reference 


core he 

DE89016936/GAR 006,503 PC A06/MF A01 
ORNL/TM-11238 

Study and development of advanced control techniques for 


nuclear reactors and robots. 
DE89016937/GAR 006,542 PC A04/MF A01 
ORNL-6545 


Biomedical and Environmental Sciences Program publica- 


tions, 1988. 
DE89015644/GAR 006,331 PC A05/MF A01 
OTA-BP-H-56 
Adolescent Health Insurance Status: Analyses of Trends in 
Coverage and Preliminary Estimates of Lng Effects of an 
Employer ee and Medicaid Expansio' 
PB90-116666/GAR 006,056 PC AO5/MF A01 


PARAMETER/IE-185 
Closeout of IE Bulletin 86-02: Static ‘O’ Ring Differential 


Pressure Switches. 
NUREG/CR-5294/GAR 006,544 PC A03/MF A01 
PARGUM-89-02 


Propagation of Sound in Vibrationally Excited Nitrogen and 


Hydrogen Gas Mixtures. 
AD-A213 002/9/GAR 005,450 PC A03/MF A01 


PAT-APPL-6-782 325 


Means for Protecting Electroexplosive Devices Which Are 
a Wide Variety of lode F 


requency. 
PATENT-4 848 233 006,645 Not available NTIS 
PAT-APPL-6-801 895 
Nickel Oxide, Ceramic Insulated, High Temperature Coat- 


ing. 
PRTENT-4 639 399 006,132 Not available NTIS 
PAT-APPL-6-855 206 
Radar Guidance System 
PATENT-4 698 635 
PAT-APPL-7-032 819 


Systolic VLSI Array for Implementing the Kalman Filter Al- 


ATENT-4 823 299 005,642 Not available NTIS 
PAT-APPL-7-070 841 


Elastomeric Impulse Energy S ransfer System. 
PATENT-4 48 210 re ee 657 Not available NTIS 
PAT-APPL-7-079 962 


Method for Fabricating Thin Film Metallic Meshes for Use 
as Fabry-Perot Interferometer Elements, Filters and Other 


Devices. 

PATENT-4 818 661 005,728 Not available NTIS 
PAT-APPL-7-105 841 

Space Module Assembly Apparatus with Docking Alignment 


Flexibility and Restraint. 
PATENT-4 809 936 006,840 Not available NTIS 
PAT-APPL-7-125 666 
Television Monitor Field Shifter and an Opto-Electronic 
Method for Poy ome Be a Stereo Sonth Dine of Optimal Depth 
Resolution and Distortion on a Single 
PATENT-4 819 064 005,729 Not available NTIS 
PAT-APPL-7-140 189 


Broadband Sonar Signal Processor and Target Recognition 


System. 

PATENT-4 847 817 005,699 Not available NTIS 
PAT-APPL-7-144 141 

Maximum Entropy Deconvoiver Circuit Based on Neural Net 


Principles. 
PATENT-4 849 925 005,717 Not available NTIS 


PAT-APPL-7-151 042 
Frequency Agile Synthetic Aperture Radar. 
PATENT-4 851 848 006,453 
PAT-APPL-7-154 713 
Trochoidal Analysis of Scattered Electrons in a Merged 


Electron-lon Beam Geometry. 
PATENT-4 818 868 006,794 Not available NTIS 


PAT-APPL-7-160 944 
Pe ays Near-Infrared Ri 
NT-4 851 661 
PAT-APPL-7-165 943 
Universal Precision Sine Bar Attachment. 
PATENT-4 809 411 006,106 Not available NTIS 
PAT-APPL-7-172 102 
Aluminum Alloy. 
PATENT-4 820 488 
PAT-APPL-7-179 327 
Robotic Vision System. 
PATENT-4 853 771 
PAT-APPL-7-181 996 
Method and Apparatus to Enhance the Sensitivity of Cylin- 
drical Magnetostrictive Transducer to Magnetic Fields. 
PATENT-4 850 098 005,746 Not available NTIS 
PAT-APPL-7-197 191 
Aimond Test Body. 
PATENT-4 809 003 
PAT-APPL-7-212 553 
Carbon Fiber Reinforced Metal Matrix Composites. 
PATENT-4 853 294 006,150 Not available NTIS 
PAT-APPL-7-213 034 
Narrow Band and Wide Angie Hemispherical Interference 


Optical Filter. 
006,690 Not available NTIS 


005,086 Not available NTIS 


Not available NTIS 


SNe available NTIS 


006,184 Not available NTIS 


005,697 Not available NTIS 


005,770 Not available NTIS 


PATENT-4 851 664 
PAT-APPL-7-213 039 


Pentafluorothio Polynitroaliphatic 
PATENT-4 849 540 


PAT-APPL-7-236 696 
Pressure Sensitive Release 
PATENT-4 848 262 

PAT-APPL-7-244 962 
Method of Sensitizing Pb-Salt Epitaxial Films for Schottky 


PATENT-4 853 339 005,730 Not available NTIS 
PAT-APPL-7-254 554 

Symmetric Waveguide Junction Combiner. 

PATENT-4 853 005,734 Not available NTIS 
PAT-APPL-7-266 955/GAR 


Helmet-Mounted Head Restraint. 
PAT-APPL-7-266 955/GAR 


Explosives. 
006,646 Not available NTIS 


Device. 
006,107 Not available NTIS 


005,353 
PC NO3/MF A01 
gyre nites 123/GAR 
lechanism for 
PATS A pr Dee 123/GA\ 006,837 
PC A03/MF A01 
PAT-APPL-7-292 146/GAR 
High Temperature Flexible Seal. 


PAT-APPL-7-374 119/GAR 


PAT-APPL-7-292 146/GAR 006,114 
PC A03/MF A01 


PAT-APPL-7-304 154/GAR 


Vibration Analyzer. 
PAT-APPL-7-304 154/GAR 005,591 
PC A03/MF A01 
PAT-APPL-7-343 762/GAR 
a | and Composition Containing Lipid Microstructure 
PAT APPL-7-343 762/GAR 006,130 
PC NO3/MF A01 
PAT-APPL-7-350 813/GAR 
Digital a eae Employing Components Work- 
PAT. 7-550 8 81 3/GAR 005,632 
PC A02/MF A01 
PAT-APPL-7-353 411/GAR 


Robust Performance Control for Robotic Manipulators. 
PATAPPIOY-259 411/GAR 006,095 
PC A04/MF A01 


PAT-APPL-7-357 757/GAR 


Torsional Suspension for T Structures. 
PAT-APPL-7-357 marian or 006,914 
PC A03/MF A01 


PAT-APPL-7-357 938/GAR 


Combined Air and Water Pollution Control System. 
PAT-APPL-7-357 938/GAR 005,843 
PC A03/MF A01 


PAT-APPL-7-358 027/GAR 
tus and Method for Characterizing the Transmission 
Efcenoy of a Mass Spectrometer. 
PAT-APPL-7-358 027/GAR 006,793 
PC A03/MF A01 
PAT-APPL-7-358 028/GAR 
Turbomachinery Shaft Insert. 
PAT-APPL-7-358 028/GAR 005,581 
PC A03/MF A01 
PAT-APPL-7-359 459/GAR 
PAT-APPL-7-359 459/GAR 006,688 
PC A02/MF A01 
PAT-APPL-7-359 460/GAR 


eee 
val of a Laser Output Pulse. 
PAT-APPL-7-359 460/ GAR 006,689 
PC A03/MF A01 
PAT-APPL-7-359 801/GAR 
Fiber Optic Frequency Transfer Link. 

PAT-APPL-7-359 801/GAR 005,733 
PC A03/MF A01 
PAT-APPL-7-361 200/GAR 


Spacecraft Component Heater Control System. 
PAT-APPL-7-361 200/GAR 006,838 
PC A03/MF A01 


PAT-APPL-7-361 479/GAR 
O-Ring Gasket Test Fixture. 
PAT-APPL-7-361 479/GAR 006,089 

PC A03/MF A01 

PAT-APPL-7-361 531/GAR 
Reversal Electron Attachment lonizer for of 


Trace 
PAT-APPL-7-361 531/GAR 


005,422 
PC A03/MF A01 
PAT-APPL-7-364 743/GAR 


Turbomachinery Ri aoa with Damping. 
PAT-APPL-7-364 743/GA\I 005,582 
PC A03/MF A01 


PAT-APPL-7-369 403/GAR 

Field Induced Gap Infrared Detector. 
PAT-APPL-7-369 403/GAR 005,726 
PC A03/MF A01 
PAT-APPL-7-371 778/GAR 


Method of Self- 


Making GaAs/AlGaAs FET’s. 
PAT-APPL-7-371 778/GA 


005,765 
PC NO3/MF A01 
PAT-APPL-7-372 961/GAR 
Multiband ive Detector Based on Layered 
Semiconductor Quantum Wells. 
PAT-APPL-7-372 961/GAR 005,727 
PC NO3/MF A01 


PAT-APPL-7-373 980/GAR 


Method for Stabilization of Pan-Based Carbon Fibers. 
PAT-APPL-7-373 980/GAR 006,115 
PC NO3/MF A01 


PAT-APPL-7-374 035/GAR 
Fabrication of NbN Based Electronic Devices with Silicon 
PAT-APPL-7-374 035/GAR 008,742 
PC NO3/MF A01 
PAT-APPL-7-374 119/GAR 
High Power Transducers. 
PAT-APPL-7-374 119/GAR 005,743 
PC NO3/MF A01 
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PAT-APPL-7-376 487/GAR 
Controlled Method of Reducing Electrophoretic Mobility of 


Various Substances. 
PAT-APPL-7-376 487/GAR 


PAT-APPL-7-378 548/GAR 
Method and Apparatus for Bio-Regenerative Life Support 


System. 
PAT-APPL-7-378 548/GAR 005,348 
PC A03/MF A01 
PAT-APPL-7-381 240/GAR 

Arc-Textured High Emittance Radiator Surfaces. 


PAT-APPL-7-381 240/GAR 006,131 


PC A03/MF A01 
PAT-APPL-7-382 885/GAR 


Furnace for a Testing. 
PAT-APPL-7-382 885/GAR 006,090 
PC A03/MF A01 
preteen 172/GAR 

Delamination Test Apparatus and Method. 
PAT-APPL- 7908 172/GAR 006,149 
PC A03/MF A01 
PAT-APPL-7-386 175/GAR 


Hollow Fiber Clinostat: Technical Abstract. 
PAT-APPL-7-386 175/GAR 005,336 
PC A03/MF A01 
PAT-APPL-7-389 218/GAR 

Silver Composite Cathodes for Alkaline Secondary Batter- 


ies. 
PAT-APPL-7-389 218/GAR 005,772 
PC NO3/MF A01 
PAT-APPL-7-395 547/GAR 
Silver-Nickel Composite Cathodes for Alkaline Secondary 


Batteries 
PAT-APP APPL- 7-395 547/GAR 005,773 
PC NO3/MF A01 
ee 263/GAR 
Testing Apparatus. 
PA -APPL-7-396 263/GAR 006,064 
PC A03/MF A01 
PAT-APPL-7-401 197/GAR 
Method of Soldering Aluminum. 
PAT-APPL-7-401 197/GAR 006, 183 
PC NO3/MF A01 
PAT-APPL-7-405 822/GAR 
Method of aes Quartz Surface for Sweeping. 
PAT-APPL-7-405 822/GAR 005,744 
PC NO3/MF A01 
PAT-APPL-7-406 933/GAR 
Method of Making a Resonator from a Boule of Lithium Te- 
traborate and Resonator So Made. 
PAT-APPL-7-406 933/GAR 005,745 
PC NO3/MF A01 
PAT-APPL-7-411 752/GAR 
High Resolution, Wide Band Chirp-Z Signal Analyzer. 
PAT-APPL-7-411 752/GAR 1,716 
PC NO3/MF A01 


PAT-APPL-7-674 254/GAR 


Electrochemical whee of Silver Oxide Electrodes 

Having High Thermal Stability. 

PAT-APPL-7-674 254/GAR 005,774 

PC NO3/MF A01 

PAT-APPL-7-929 875 

Expandable Pallet for Space Station Interface Attachments. 

PATENT-4 805 368 006,839 Not available NTIS 
PATENT-4 639 399 


Nickel Oxide, Ceramic Insulated, High Temperature Coat- 


ing. 
PATENT-4 639 399 006,132 Not available NTIS 
PATENT-4 698 635 
Radar Guidance System. 
PATENT-4 698 635 
PATENT-4 805 368 
Expandable Pailet for Space Station Interface Attachments. 
PATENT-4 805 368 006,839 Not available NTIS 
PATENT-4 809 003 


Aimond Test Body. 
PATENT-4 809 003 


PATENT-4 809 411 


Universal Precision Sine Bar Attachment. 
PATENT-4 809 411 006,106 Not available NTIS 
PATENT-4 809 936 


met Module Assembly Apparatus with Docking Alignment 
ility and Restraint. 
PATE 006,840 Not available NTIS 


005,086 Not available NTIS 


005,770 Not available NTIS 


-4 809 936 
PATENT-4 818 661 


Method for Fabricating Thin Film Metallic Meshes for Use 
as Fabry-Perot Interferometer Elements, Filters and Other 


PATENT-4 818 661 005,728 Not available NTIS 
PATENT-4 818 868 
Trochoidal Analysis of [nna Electrons in a Merged 
Electron-lon Beam Gi 
PATENT-4 818 868 ” 006,794 Not available NTIS 


PATENT-4 819 064 


Television Monitor Field Shifter and an Opto-Electronic 
Method for Obtaining a Stereo Image of Optimal Depth 


OR-38 VOL. 90, No. 3 


005,483 
PC A03/MF A01 


Resolution and Reduced Depth Distortion on a Single 


Screen. 

PATENT-4 819 064 005,729 Not available NTIS 
PATENT-4 820 488 

Aluminum Alloy. 

PATENT-4 820 488 
PATENT-4 823 299 

Systolic VLSI Array for Implementing the Kalman Filter Al- 


—. 
ATENT-4 823 299 005,642 Not available NTIS 
PATENT-4 847 817 

Broadband Sonar Signal Processor and Target Recognition 


System. 

PATENT-4 847 817 005,699 Not available NTIS 
PATENT-4 848 210 

Elastomeric Impulse Energy Storage and Transfer System. 

PAT ENT-4 48 210 (006.657 Not pone og NTIS 
PATENT-4 848 233 

Means for Protecting Electroexplosive Devices Which Are 


Subject to a Wide Variety of Radio Frequency. 
PATENT-4 848 233 006,645 Not available NTIS 


PATENT-4 848 262 

Pressure Sensitive Release Device. 

PATENT-4 848 262 006,107 Not available NTIS 
PATENT-4 849 540 

Pentafluorothio Polynitroaliphatic Explosives. 

PATENT-4 849 540 006,646 Not available NTIS 
PATENT-4 849 925 

Maximum Entropy Deconvolver Circuit Based on Neural Net 


Principles. 

PATENT-4 849 925 005,717 Not available NTIS 
PATENT-4 850 098 

Method and Apparatus to Enhance the Sensitivity of Cylin- 

drical Magnetostrictive Transducer to Magnetic Fields. 

PATENT-4 850 098 005,746 Not available NTIS 
een 851 661 

rammable oy Infrared Pookos System. 

PA ENT-4 851 66 096 Not available NTIS 

PATENT-4 851 on 


Narrow Band and Wide Angle Hemispherical Interference 


Optical Filter. 
PATENT-4 851 664 006,690 Not available NTIS 


PATENT-4 851 848 

Frequency pop Synthetic Aperture Radar. 

PATENT-4 851 006,453 Not available NTIS 
PATENT-4 853 294 

Carbon Fiber Reinforced Metal Matrix Composites. 

PATENT-4 853 294 006,150 Not available NTIS 
PATENT-4 853 339 

Method of Sensitizing Pb-Salt Epitaxial Films for Schottky 


Diodes. 

PATENT-4 853 339 005,730 Not available NTIS 
PATENT-4 853 650 
Symmetric Wav 

PATENT-4 853 6: 
PATENT-4 853 771 
Robotic Vision System. 
PATENT-4 853 771 
PB89-916204/GAR 
Highway Accident Report: Greyhound Lines, Inc., intercity 
Bus Loss of Control and Overturn Interstate Highway 65 in 
Nashville, Tennessee, November 19, 1988. 
PB89-916204/GAR 006,942 Subscription 
PB89-916605/GAR 


Transportation Safety Recommendations Adopted during 
the Month of May, 1989. 
006,943 Subscription 


006,184 Not available NTIS 


ide Junction Combiner. 
005,734 Not available NTIS 


005,697 Not available NTIS 


PB89-916605/GAR 
PB89-928008/GAR 

Handbook of Economic Statistics, 1989: A Reference Aid. 

PB89-928008/GAR 005,407 Standing Order 
PB89-928009/GAR 


Trends in LDC (Less Developed Countries) External Debt, 


1983-89: A Reference Aid. 
PB89-928009/GAR 005,408 Standing Order 


PB89-928111/GAR 
Communist Party of the Soviet Union Politburo and Secre- 
tariat: A Reference Aid, October 1989. 
PB89-928111/GAR 005, 321 Standing Order 
PB89-928207/GAR 


Chinese Economy in 1988 and 1989: Reforms on Hold, 


Economic Problems Mount. 
PB89-928207/GAR 005,409 Standing Order 


PB89-955900/GAR 
Provider Reimbursement Manual. Part 2 (Provider Cost Re- 
porting Forms and Instructions. Form HCFA-2552-89, Hos- 


pitals and Hospital Health Care Complexes). 
PB89-955900/GAR 006,057 Standing Order 


PB89-955999/GAR 


Provider Reimbursement Manval Part 2. Provider Cost Re- 
porting Forms and Instructions (Hospital). HCFA/PUB-15-2- 


X through Rev. 1. 
PB89-955999/GAR 006,058 Standing Order 
PB90-100017/GAR 
Medical Subject Headings: Tree Structures, 1990. 
PB90-100017/GAR 006,333 PC$28, 50/MF$12.00 


PB90-100090/GAR 
Study of Federal Employee Locality Pay. 


PB90-100090/GAR 
PB90-100108/GAR 
poy: * Federal Employee Locality Pay. Executive Summa- 
fart 


P890-100108/GAR 005,029 PC A03/MF A01 
PB90-100116/GAR 


Study of Federal Employee Locality Pay. Part 2. 
PB90-100116/GAR 005,034 PC A10/MF A01 


PB90-100124/GAR 
Federal a Pay System. Report on a Market-Sen- 


sitive Study. P: 

PB90-100124/GAF 005,035 PC A06/MF A01 
PB90-100132/GAR 

Federal White-Colar Pay System. Report on a Market-Sen- 

= Study. Research Reports 1 through 9. Supplement, 

fart 4. 

PB90-100132/GAR 005,036 PC A99/MF A01 
PB90-104555/GAR 

World Oilseed Situation and Market Highlights, September 


1989. 
PB90-104555/GAR 005,092 PC A04/MF A01 
PB90-105347/GAR 


pS mage Guidelines for Rapid Appraisal 
PB90-105347/GAR 005,410 ec AO5/MF A01 


PB90-105743/GAR 
Government Policy and the Effectiveness of User Charges 


in Jamaican Hospitals. 
005,411 PC A03/MF A01 


005,028 PC E99/MF E99 


PB90-105743/GAR 
PB90-106196/GAR 


Chronic Toxicity of Ammonia to Rainbow Trout. 
PB90-106196/GAR 006,028 PC A03/MF A01 


PB90-106204/GAR 
Lake Resources at Risk to Acidic Deposition in the Eastern 


United States. 
PB90-106204/GAR 006,472 PC A03/MF A01 
PB90-106337/GAR 


Constancy of Sediment: Water Partition Coefficients of Hy- 


drophobic Organic Pollutants. 
PB90-106337/GAR 006,029 PC A02/MF A01 
PB90-111709/GAR 


Crack and Seat Method of Pavement Rehabilitation. 
PB90-111709/GAR 005,544 PC A04/MF A01 


PB90-111725/GAR 
Experiments and Analyses to Study the Seismic Response 
ot —e Concrete Frame-Wall Structures with Yielding 
jlumns. 
PB90-111725/GAR 005,392 PC A19/MF A03 
PB90-111741/GAR 
Health Assessment for Broderick Wood Products Site, 
Denver, Adams County, Colorado, Region 8. CERCLIS No. 


COD0001 10254. 
PB90-111741/GAR 005,883 PC A03/MF A01 


PB90-111758/GAR 
Health Assessment for California Gulch Site, Leadville, 
Lake County, Colorado, Region 8. CERCLIS No. 


COD980717938. 
PB90-111758/GAR 005,884 PC A03/MF A01 


PB90-111766/GAR 


—_ Assessment for Eagle Mine, Minturn, Colorado, 
ion 8. CERCLIS No. COD81961518. 
Pe -111766/GAR 005,885 PC A03/MF A01 


PB90-112376/GAR 


Report of Roof inspection: Characterization F ete -Fabri- 
cated Adhesive-Bonded Seams at an Army Facility. 
PB90-112376/GAR 005,374 Yee A03/MF A01 


PB90-112970/GAR 
National Medical Expenditure Survey: Public Use Tape 3, 


Round 1. Household Survey Population Characteristics/ 
Home Health Provider Data. EBCDIC File Documentation, 


1987. 
PB90-112970/GAR 006,049 PC A99/MF E04 
PB90-113366/GAR 


Application des Techniques de la Biologie Moleculaire a |'l- 
solement des Recepteurs Dopaminergiques D2 et a |’Etude 
des Mecanismes d’ ‘Adaptation Neuronaux Consecutifs a la 
Denervation Dopami —— ique (Application of the Tech- 
niques of Molecular poy to the Isolation of Dopaminic 
D2 Receptors and to the Study of the Mechanisms of Neur- 
onal Adaptation Consequent to Dopaminergic Denervation). 

PB90-113366/GAR 006,251 C E04/MF E04 


PB90-113440/GAR 
Evaluation of + Pavement Patching Techniques. 
PB90-113440/GAR 005,545 PC A06/MF A01 
PB90-114067/GAR 
Compaction of A: 
PB90-114067/GAI 
PB90-114406/GAR 
Mitochondrial Restriction Enzyme Screeni 
netic Relatedness in the Hard Shell Clam 
aria’. Part 2. Population Variation. 
PB90-114406/GAR 006,582 
PB90-114422/GAR 
Chamber Investigations of the Fate of Diesel Emissions in 
the Atmosphere. Volume 1. Task 3, Final Report. 
PB90-114422/GAR 005,844 PC A15/MF A02 


halt Pavement. 
005,546 PC A04/MF A01 


and Phyloge- 


ienus ‘Mercen- 
PC A05/MF A01 
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PB90-114430/GAR 


Chamber Investigations of the Fate of Diesel Emissions in 
the A Volume 2. AMES Assay and GCMS Final 


‘tmosphere. 
Data Reports and Gas 
PB90-114430/GAR 005,845 PC A11/MF A01 


PB90-114448/GAR 

Building Support for Increasing User Fees. 

PB90-114448/GAR ” 006,963 PC A03/MF A01 
PB90-114471/GAR 

Question of Substance: New York State’s Drugged Driving 


Problem: AnA Analysis with — Recommendations. 
PB90-114471/GAR 006,944 PC A06/MF A01 
PB90-114489/GAR 


Assessment of Gulf of Alaska Sablefish and Other Ground- 
fish Based on the Domestic Longline Survey, 1987. 
PB90-114489/GAR 005,102 A04/MF A01 


PB90-114497/GAR 


Distribution and Abundance Trends of 22 Selected Species 
in the Middle Atiantic Bight from Bottom Trawi Surveys 


during 1967-1979. 
PB90-114497/GAR 006,583 PC A25/MF A04 
PB90-114513/GAR 
Pe gy Design Considerations for Methane Fermenta- 
tion of E Crops. Annual Report-Year 4, January-De- 


cember 1987. 

PB90-114513/GAR 005,806 PC A19/MF A03 
PB90-114521/GAR 

Continuous Environmental Monitoring System for Aquacul- 


ture. 

PB90-114521/GAR 006,473 PC A03/MF A01 
PB90-114539/GAR 

Use of Nearshore Dive Sites by Recreational Dive Oper- 


ations in Hawaii. 
PB90-1 14539/GAR 006,966 PC A02/MF A01 
PB90-114554/GAR 
Chemical Characterization of Thermal Maturity in Coals 
Using High Resolution Chromatographic Methods. Annual 


Report May 1988-April 1989. 
PB90-1 14554/GAR 005,807 PC A05/MF A01 


PB90-114562/GAR 
Energy Transfer and Photochemis' 


Conversion. Final Report August 1 Ioly t 1989. 
PB90-114562/GAR 005,442 PC A03/MF A01 


PB90-114612/GAR 


Inelastic Three-Dimensional Response Analysis of Rein- 
forced Concrete Building Structures (IDARC-3D). Part 1. 


Modeling. 

PB90-114612/GAR 005,393 PC A07/MF A01 
PB90-114711/GAR 

Establishment of the Innovative Technology Utilization 

Center at West — University. 

PB90-114711/GA 006,065 PC A04/MF A01 
PB90-114737/GAR 

Pesticide Fact Sheet Number 206 Terbacil. 

PB90-114737/GAR 005,987 PC A02/MF A01 
PB90-114802/GAR 

Superfund Record of Decision (EPA Region 5): Outboard 

Marine, IL. (Amendment), March 1989. 

PB90-114802/GAR 006,001 PC A04/MF A01 


PB90-114828/GAR 


Superfund Record of Decision (EPA Region 5): "eae En- 
terprises, IN. (First Remedial Action), June 198: 
PB90-114828/GAR PC A04/MF A01 


PB90-114919/GAR 


Biological Effects of Chromium and Ferrochrome Alloys. 
PB90-114919/GAR 006,324 PC AO5/MF A01 


PB90-114968/GAR 


Solid Oxide Fuel Cell 
a Program 2 Final 


PBOO-1 14968/GAR 
PB90-115007/GAR 

Computer-Based Training for a. 

PB90-115007/GAR 005,682 A02/MF A01 
PB90-115015/GAR 

Zero Alcohol and Other Options: Limits for Truck and Bus 


Drivers. 

PB90-115015/GAR 006,945 PC A10/MF A01 
PB90-115023/GAR 

Providing Access for Large Trucks. 

PB90-115023/GAR 006,934 PC A14/MF A02 
PB90-115031/GAR 

Review and Evaluation of Principles Used in the Estimation 

of Radiation Doses Associated with Deep Sea Disposal of 

Low-Level Radioactive Waste. 

006,535 PC A04/MF A01 


neration System Conceptual 
leport, April 30, 1987-July 31, 


005,826 PC A06/MF A01 


PB90-115031/GAR 
PB90-115049/GAR 


Walk-Through Survey Report of the National Tanning and 
bg Corporation, Peabody, Massachusetts, September 


Pi890-115049/GAR 006,291 PC A02/MF A01 
PB90-115072/GAR 

Antihistamine Effects on Motor Skills and Vigilance. 

PB90-115072/GAR 006,282 PC A06/MF A01 
PB90-115114/GAR 

Tolerance of 


Subjective Discomfort Induced by Pressure 
Applied to the Forearm. 


PB90-115114/GAR 
PB90-115130/GAR 
oo ae and Limitations of Macro Static Models 


PBOO-4 30-1 15130/GAR em Spr — Poe. 235 PC ROR ME AG 


PB90-115148/GAR 
ae eee 


PB90-11 14/GAR 005,846 PC A06/MF A01 
PB90-115155/GAR 

Gas-Fired Desiccant Dehumidification System Field Evalua- 

=P a Quick Service Restaurant. Final Report, October 

PB90-115155/GAR 005,364 PC A08/MF A01 
PB90-115163/GAR 


New Technologies for the Gas Industry 3: GRI’s (Gas Re- 
search institute’s) Transport and S' 


005,808 *pC A02/MF A01 


PB90-115163/GAR 005, 
PB90-115171/GAR 


Combat Vehicle Vuinerability to Anti-Armor Weapons: A 
Review of the "’s Assessment Methodology. 
PB90-115171/GA 006,650 PC A04/MF A01 


PB90-115205/GAR 
Coast Redwood Ecological Types of Southern Monterey 
County, California. 
PB90-115205/GAR 006,454 PC A03/MF A01 
PB90-115221/GAR 
Comparative Analysis of oo Scallop Escapement/Reten- 


tion ond Resulting Economic 
005,103 PC A08/MF A01 


005,346 PC A04/MF A01 


PB90-115221/GAR 
PB90-115239/GAR 


pay ems 's Recreational Marlin and Tuna Fishery, 1983-1988: 


eport to the Fishermen. 
PB90-115239/GAR 005,104 PC A03/MF A01 


PB90-115247/GAR 
Report of NSF oo Science Foundation) Panel on 


Magnetic 

PB90-115247/GAR 006,795 PC A04/MF A01 
PB90-115254/GAR 

Genetics: Selected SPRANS Abstracts Fiscal Year 1989. 

PB90-115254/GAR 006,252 PC A06/MF A01 
PB90-115270/GAR 

Science and Technology Report and Outlook: 1985-1988. 

PB90-115270/GAR 005,040 PC A09/MF A01 
PB90-115346/GAR 

Developmental Toxicity Evaluation of Butyl 

ate (CAS No. 85-68-7) Administered in Feed to C! 

Gestational Days 6 to 15. 

PB90-115346/GAR 


PB90-115379/GAR 
New York City AIDS (Acquired Immunodeficiency Syn- 
drome) Task Force R 
006,292 PC A16/MF A02 


Phthal- 
Rats on 


006,325 PC A21/MF A03 


PB90-115379/GAR 
PB90-115395/GAR 

Comparative Analysis of the Effects on Technical pm 

and Harvest of Sea Scallops (’Placopecten magellanicus’) 

by Otter Trawis of Various Mesh Sizes. 

PB90-115395/GAR 005,105 PC AOS/MF A01 
PB90-115403/GAR 

Proceedings of the Western Atlantic Turtle Symposium 
- Held in Mayaguez, Puerto Rico on October 12-16, 


PB90-115403/GAR 006,584 PC A18/MF A03 
PB90-115437/GAR 


Child Seating Test Procedure Developme: 

PB90-115437/GAR 006,946 
PB90-115445/GAR 

Statistical Estimation of Rollover Risk. 

PB90-115445/GAR 006,947 PC A04/MF A01 
PB90-115452/GAR 


“pc A04/MF A01 


and Surface Textur 


Fine Aggregate Shape 
PB90-1 16482/GAR 005,542 
PB90-115460/GAR 

Investigation of Mathematical Models for Asphalt Pavement 


Rutting. 
PB90-115460/GAR 005,547 PC A07/MF A01 
PB90-115478/GAR 


PIPECAR User and Programmer Manual, Version 1.0. Final 
R Fi 1987-November 1988. 


leport 
PB90-115478/GAR 005,378 PC A12/MF A02 
PB90-115486/GAR 
BOXCAR User and Programmer Manual, Version 1.0. Final 
Report F 87-November 88. 
PB90-115486/GAR 005,379 PC A11/MF A02 


PB90-115494/GAR 


Survey of Aggregate Waste Production in Ohio. 
PB90-115494/GAR 005, 348 PC A05/MF A01 


PB90-115502/GAR 
Salt Penetration and Corrosion in Prestressed Concrete 


Members. 
PB90-115502/GAR 005,549 PC A10/MF A02 
a 15510/GAR 


Improvement of the GUARD/NARD Computer Programs. 
PB90-115510/GAR 006,948 PC A04/MF A01 


PB90-115536/GAR 
Collaborative Ocular Melanoma Study (COMS). Manual of 
Procedures. 


‘Pc A06/MF A01 


PB90-115833/GAR 


PB90-115536/GAR 
PB90-115544/GAR 


Seen Saeey foe Us. Atlantic Continental 


Slope and Rise, 28-42degN. Vi 
PB90-115544/GAR O06, 626 PC A19/MF A03 


PB90-115551/GAR 
Environmental Summary c= * Atlantic Continental 


Slope and Rise, 
PB90-115551/GAR 006.585 PC A22/MF A03 


PB90-115569/GAR 
ee Ductile Iron Data Base: A a Fro- 
bce ft mermcn Pm and the Trade Adjustment Assist. 
the Department of Commerce. 
PB90-11 YOR 006,160 PC A07/MF A01 
PB90-115577/GAR 


Wave Equation Analysis of Piles Installed with Diesel Ham- 


mers. 
PB90-115577/GAR 005,560 PC A08/MF A01 
PB90-115585/GAR 
Standard Review Plan for the Review of 
Reports for Nuclear Power Plants, Li LWR Edition. 
to SRP Section 2.4.3, ‘Probable i 
Streams and Rivers.’ 
PB90-115585/GAR 


PB90-115593/GAR 


006,236 PC A15/MF A02 


levision 3 
Maximum Flood (PMF) on 
006,555 PC A03/MF A01 


Multiple Cause of Death 
Detail for 1009, 1987 Bala. Public Use Data Tape Doct 
PB90-115593/GAR 006,050 PC A15/MF A02 
PB90-115601/GAR 
eee ee 


Pps0-115601 /GAR 005,675 PC A03/MF A01 
PB90-115619/GAR 
aaa 2 of the PRORUT Equipment to Measure Road 


Profile o— 

PBS90-115619/GAI 005,550 PC A05/MF A01 
PB90-115627/GAR 

Improved Concrete Quality Control Procedures Including 


PB90-115627/ 005,551 PC A09/MF A01 
PB90-115635/GAR 

Review of Undrained Shear Strength Testing Methods 

Used the Texas State Department of Hi and 

PB90-115635/GAR 005,552 PC A09/MF A01 
PB90-115643/GAR 

Evaluation of the Use of Rubber-Tire Rollers on Asphalt 

Concrete. 


PB90-115643/GAR 005,553 PC A03/MF A01 
PB90-115650/GAR 


Evaluation of Antistripping Additives. 
PB90-115650/GAR 005,554 PC A03/MF A01 


PB90-115668/GAR 
oe Rural America: Report on Rural Intercity Pas- 
senger Transportation. 
PB90-115668/GAR 006,935 PC A07/MF A01 
PB90-115676/GAR 
Low Tension Piston Rings and Roller CAM Follower for 
Engine Friction Reduction-Costs of Retooling and Fuel 
Economy Benefits. 
PB90-115676/GAR 006,936 PC A03/MF A01 
PB90-115684/GAR 
Field of Solar Physics: Review and Recommendations for 
esearch 


Ground-Based Solar R 4 
PB90-115684/GAR 005,158 PC A04/MF A01 
PB90-115692/GAR 


Financial Incentives in the Transit Industry. 
PBS90-115692/GAR 006,937 PC A03/MF A01 


PB90-115700/GAR 
Comprehensive Transit Plan for the Virgin Islands. Techni- 


cal Report. 
PB90-115700/GAR 006,938 PC A14/MF A02 
PB90-115791/GAR 
along Phase B of the Tucson Aque- 
Volume 1. Syntheses and in- 


005,309 PC A12/MF A02 


Hohokam 
potion Part 1 
PB90-115791/GAR_ 
PB90-115809/GAR 
along Phase B of the Tucson Aque- 
Volume 1. Syntheses and In- 


005,310 PC A12/MF A02 


Hohokam 

duct Central Arizona 

terpretations. Part 2. 

PB90-115809/GAR 
PB90-115817/GAR 


ee ee. 
ann Sateenay ae Ae . 
Water World (Az AA AA:16:94). A ‘anit Phase Ballcourt Vil- 


in the Avra Vall 
90-115817/GAR 005,311 PC A15/MF A02 
PB90-115825/GAR 
Health Pry ow for Clear Creek/Central City, Clear 
Counties, Colorado, Region 8. CERCLIS 


and Gilpin 
No. COD980717557. 

PB90-115825/GAR 005,886 PC A03/MF A01 
PB90-115833/GAR 


Health Assessment for Marshall Landfill, Boulder, Colorado, 
Region & CERCLIS No. COD980499255. 


February 01,1990 OR-39 





NTIS ORDER/REPORT NUMBER INDEX 


PB90-115833/GAR 
PB90-115841/GAR 

Health Assessment for Martin 

Marietta Astronautics Group), eee 
w Region 8. CERCLIS No. 08C0D001704 

PB90-115841/GAR 005,888 PC Ada! MF A01 
PB90-115866/GAR 

Safety Belts, and Child Restraints: Research to Ad- 

~~ 4 Questions. 


PB00-1 15860 GAR 006,949 PC A05S/MF A01 
PB90-115882/GAR 


World Jet Airplane Inventory at Year-End 1988. 
PB90-115882/GAR 006,931 PC A05S/MF A01 


PB90-115890/GAR 
Estimate of the Air Quality Impacts of Metha- 


005,847 PC A11/MF A02 


005,887 PC A03/MF A01 


Composition, Distribution, and Relative Abundance 
in the Coastal Habitat off the Southeastern 


United States. 
PB90-115908/GAR 006,586 PC A04/MF A02 
PB90-115916/GAR 
of Fishes and Water Properties of South San Fran- 


cisco Bay, California, 1973-82. 

PB90-115916/GAR 006,587 PC A03/MF A01 
PB90-115924/GAR 

ja ape +4, 1 glade Marine Nema- 


of the 
Pe00-115924/GAR 006,588 PC A03/MF A01 
PB90-115940/GAR 
Development and Use of the UMTRI (University of Michi- 


Research Institute) Simulator. 
gen rnepoaton 006,950 A03/MF A01 
PB90-115965/GAR 


See S Pen Een Rages & Midco |, IN. 


Remedial Action), June 1 
115965/GAR “006,008 PC A09/MF A01 
PB90-115973/GAR 


Superfund Record of Decision (EPA Region 5): Midco Ii, IN. 
(First Remedial Action), June 1989. 
PB90-115973/GAR 006,004 PC A09/MF A01 


PB90-116096/GAR 
Sediment Toxicity Assessment 
Toxicity of Interstitial Water. 
PB90-116096/GAR 
PB90-116120/GAR 
pany vs Research Applications of Geographic Informa- 
PB90-116120/GAR 006,253 PC A03/MF A01 
PB90-116138/GAR 
Sees Soe © ee A 


Perspective 

PB90-116130/GAR™™ 005,889 PC A03/MF A01 

PB90-116179/GAR 
Assessment of the 


—— Hazardous 
PB90-116179/GAR 


PB90-116401/GAR 
Different Notions of Uncertainty in Quasi-Probabilistic 
PB90-116401/GAR 005,698 PC E03/MF A01 


PB90-116633/GAR 


Modeling Tree Level 

PB90-116633/GAR 
PB90-116641/GAR 

Determination of Optimal Toxicant Loading for Biological 
Closure of a Hazardous Waste Site. - 
PB90-116641/GAR 006,006 PC A03/MF A01 


ae 16658/GAR 


through Evaluation of the 
006,030 PC A03/MF A01 


Induction Assay for 
006,005 PC A03/MF A01 


Microscreen 
Wastes (1989). 


"005,848 PC A03/MF A01 


of Approved Recurring Information Requirements. 
PB90.110658/GAR 006.373 PC A05/MF A01 


PB90-116666/GAR 


a cogglee Health Insurance Status: Analyses of Trends in 
Coverage and Estimates of the Effects of an 
Employer Mandate and Medicaid Expansion. 

PB90-116666/GAR 006,056 PC A05/MF A01 


PB90-116690/GAR 
United States Tsunamis (Including United States Posses- 


sions) 1690-1988. 
PB90-116690/GAR 006,619 PC A13/MF A02 
PB90-116708/GAR 
_ Tectonics of the Orville Coast 
R , Southern Peninsula, Antarctica. 
PB90-116708/GAR 006,464 PC A03/MF A01 
PB90-116716/GAR 
—— Student Issues: Racial/Ethnic Data Collected by 
the National Center for Education Statistics since 1969. 
PB90-116716/GAR 005,312 PC A04/MF A01 


PB90-116732/GAR 


Saas Be of Hazardous Industrial 
Wastes and muerte Using Sher Using Short: Term Bioassays 

PB90-116732/GAR 006,326 PC Add /MF A01 
PB90-116807/GAR 


Chemical Accumulation in Plant Tissues from Aqueous Ex- 
PB90-116807/GAR 006,221 PC A03/MF A01 


OR-40 VOL. 90, No. 3 


PB90-116815/GAR 


Standard Review Plan for the Review of Safety A 
Reports for Nuclear Power Plants, LWR (Light Water Reac- 
tor) Edition. Section 2.5.2, Rev. 2, ‘Vibratory Ground 


Motion’. 
PB90-116815/GAR 006,556 PC A03 
PB90-116823/GAR 


Standard Review Plan for the Review of Safety Analysis 
Reports for Nuclear Power Plants, LWR (Light Water Reac- 
tor) aq eo: — 2 to SRP Section 3.7.1, ‘Seismic 


Pees 1 16829/¢ 16823/GAR 006,557 PC A03 
PB90-116831/GAR 


Standard Review Plan for the Review of Safety Analysis 
Reports for Nuclear Power Plants, LWR (Light Water Reac- 
or) Edition. Revision 2 to SRP Section 3.7.2, ‘Seismic 


Poe. 1 16887 GAR 006,558 PC A03 
PB90-116856/GAR 


Standard Review Plan for the Review of Safety Analysis 
Reports for Nuclear Power Plants, LWR Edition: Section 
3.7.3, Revision No. 2. 
PB90-116856/GAR 006,559 PC A03 


PB90-116864/GAR 


Defense Integrated Data System (DIDS) Procedures 
Manual. Volume 14. Reports and Statistics. Change 1. 
PB90-116864/GAR 006,374 PC A03/MF A01 


PB90-116872/GAR 


Defense Integrated Data System (DIDS) Procedures 
Manual. Volume 1. General and Administrative Information. 


Change 3. 

PB90-116872/GAR 006,375 PC A02/MF A01 
PB90-116898/GAR 

Defense Integrated Data nag om Procedures 


Manual. Volume 15. Publications. oe 
PB90-116898/GAR 006,376 PC A03/MF A01 


PB90-116906/GAR 


Defense Integrated Data System (DIDS) Procedures 
Manual. Volume 1. General and Administrative Information. 


Change 4. 
PB90-116906/GAR 006,377 PC A02/MF A01 
PB90-116914/GAR 


Defense Integrated Data System (DIDS) Procedures 
—— Volume 2. Multiple Application Procedures. Change 


PB90-1 16914/GAR 006,378 PC A02/MF A01 
PB90-116922/GAR 


Defense integrated Data System (DIDS) Procedures 
Manual. Volume 2. Multiple Application Procedures. Change 


4. 
PB90-116922/GAR 006,379 PC A02/MF A01 
PB90-116930/GAR 


POHCs (Principal Organic Hazardous Constituents) and 
pm (Products of Incomplete Combustion) Screening Pro- 


PB90-116930/GAR 005,849 PC A06/MF A01 
PB90-116948/GAR 
Summary Review of Health Effects Associated with Ammo- 


nia. Health Issue Assessment. 
PB90-116948/GAR 006,327 PC A04/MF A01 
PB90-116955/GAR 


Technologies for CFC (Chlorofluorocarbons)/Halon De- 


struction. 
PB90-116955/GAR 005,850 PC A04/MF A01 
PB90-116963/GAR 
ication of High Performance Liquid Chromatography/ 


lass Spectr: to Environmental 
PB90-116963/GA 006,045 PC A03/MF A01 
PB90-116971/GAR 


Direct/Delayed Response Project: Quality Assurance Plan 

for Preparation and Analysis of Soils from the Mid-Appa- 

lachian Region of the United States. 

PB90-116971/GAR 006,031 PC A11/MF A02 
PB90-116989/GAR 


Compendium of Methods for v4 Determination of Toxic Or- 


Compounds in Ambient Aii 
'B90-116989/GAR "005,851 PC A99/MF A04 

PB90-116997/GAR 

Second Supplement to Compendium of Methods for the 

Determination of Toxic Organic Compounds in Ambient Air. 

PB90-116997/GAR 005,852 PC A16/MF A02 
PB90-117003/GAR 

Report on Dispersal of BCAs Released to the Atmosphere 

(Simulation of Airborne Microbial Droplet Transport). 

PB90-117003/GAR 5,246 PC A03/MF A01 


PB90-117011/GAR 
Secondary Recovery of Coal Fines: An Environmental and 
Economic Cost/Benefit is. 

PB90-117011/GAR 005,809 PC A06/MF A01 

PB90-117029/GAR 
Superfund Record of Decision (EPA Region 9): Raytheon, 
CA. (First Remedial Action), June 1989. 

PB90-117029/GAR 006,007 PC A05/MF A01 

PB90-117052/GAR 
Frost Heave Control with Buried Insulation. 
PB90-117052/GAR 005,555 PC A04/MF A01 

PB90-117078/GAR 
Structural Pr of Organic Chemicals as Predictors of 

Biodegradation and Microbial Toxicity in Soils. 


PB90-117078/GAR 
PB90-117086/GAR 
Ambient Air Hydroxyl Radical Concentrations: Measure- 
ments and Model Predictions. 
PB90-117086/GAR 005,285 PC A02/MF A01 
PB90-117094/GAR 
Simulation of Solute Transport in A 
PB90-117094/GAR 491 
PB90-117102/GAR 
Increased SO2 Removal with the Addition of Alkali Metals 
and Chromium to Calcium-Based Sorbents. 
PB90-117102/GAR 005,853 PC A03/MF A01 
PB90-117110/GAR 
Detection of Fecal Coliforms 
((14)C)Mannitol. 
PB90-117110/GAR 
PB90-117128/GAR 
Evaluation of EPA (Environmental Protection ) 
Method 8120 for Determination of Chlorinated a 
bons in Environmental Sampies. 
PB90-117128/GAR 006,008 PC A03/MF A01 
PB90-117136/GAR 
Implications of Recent Experimental Results for Modeling 
Reactions in Turbulent Flows. 
PB90-117136/GAR 006,677 PC A02/MF A01 
PB90-117144/GAR 
oe Seale Se Renee Saas te 
Dibenzo-p-dioxins. 


Compara’ 
benzofuran and Some 
PB90-117144/GAR 005, 484 PC A02/MF A01 


PB90-117185/GAR 


005,988 PC A02/MF A01 


ited Media. 
PC A02/MF A01 


in Water by Using 
006,293 PC A02/MF A01 


Physiochemical Properties as Predictors of Organic Chemi- 
cal Effects on Soil Microbial Respiration 
PB90-117185/GAR 006,009 PC A03/MF A01 


PB90-117193/GAR 
Towards a Standard method for the Measurement of Or- 


inic Carbon in Sediments. 
B90-117193/GAR 005,423 PC A02/MF A01 
PB90-117201/GAR 


Solutions Approximating Solute Transport in a Leaky Aqui- 
fer ReceivingWastewater Injection. 
PB90-117201/GAR 006,032 PC A03/MF A01 


PB90-117219/GAR 


wee Reductive eine SS Chioroanilines by 
icroorganisms from a —— quif 
PB90-117219/GAR 006,033 PG A02/MF A01 


PB90-117227/GAR 


Inlaid Traffic Lane Lines: I-90,Edgewick Road to Hyak. Post 
Construction/Annual Report Experimental Feature WA 86- 


13. 

PB90-117227/GAR 005,556 PC A03/MF A01 
PB90-117235/GAR 

Reports on HIV/AIDS (Human Immunode' Virus/Ac- 

quired Immunodeficiency Syndrome). Published in the Mor- 

bidity and Mortality Weekly Report, January through De- 

cember 1988. 

PB90-117235/GAR 006,237 PC A08/MF A01 
PB90-117243/GAR 

Alaska — Grant College Program Publications Catalog 


1989-1990. 
PB90-117243/GAR 006,589 PC A03 
PB90-117250/GAR 


Fouling Community Development on an Artificial Reef in 


Hawaiian Waters. 
PB90-117250/GAR 006,590 PC A03 
PB90-117268/GAR 


Colonization of Artificial Reef Materials by Corals and Other 


Sessile Organisms. 
PB90-117268/GAR 006,591 PC A03 


PB90-117276/GAR 
Near Infrared Reflectance Spectroscopy (NIRS): Analysis of 


Forage Quality. (Revised). 
PB90-117276/GAR 005,091 PC A06/MF A01 
PB90-117326 


Discussion of ‘Steep-Front Short-Duration Voltage Surge 
Tests of Power Line Filters and Transient Voltage Suppres- 


sors.’ 
PB90-117326 005,735 Not available NTIS 
PB90-117342 


Detection of the Free Radicals FeH, CoH, and NiH by Far 
Infrared Laser Magnetic Resonance. 
PB90-117342 005,485 Not available NTIS 


PB90-117359 


Far-Infrared Laser Magnetic Resonance Spectrum of the 
CD Radical and Determination of Ground State Parameters. 
PB90-117359 005,486 Not available NTIS 


PB90-117367 


In Search of the Best Clock. 
PB90-117367 


PB90-117383 
Grain-Size and R-Curve Effects in the Abrasive Wear of 


Alumina. 
PB90-117383 006,125 Not available NTIS 
PB90-117409 
Texture Monitoring in Aluminum ous A Comparison of 
Ultrasonic and Neutron Diffraction Measurements. 
PB90-117409 006,185 Not available NTIS 


005,631 Not available NTIS 
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PB90-117417 
Forces on Vertical Cylinders and the Lighthill 


PB90-117417 006,629 Not available NTIS 
PB90-117425 


Dissociation Lifetimes and Level Mixing in Overtone-Excited 
HNG (X tilde (sup 1) A’). 
005,443 Not available NTIS 


PB90-117425 
of (H20)2: 
= 1-0 dubband for the Er 


PB90-117433 
Electric-Resonance 
Microwave 
005,487 Not available NTIS 


or -)2) States. 
Pade. 17433 
PB90-117441 


Cees Sorey, Lasts, ond, oe Cian Sr OSs 
1)Lambda-(2S + D teeeee ane ot 1)(Lambda + =~ 
(2S+ 1)Lambda Transitions in ttomic Molecule van 
Waals to a Closed Sheil Partner. 
PB90-117441 005,488 Not available NTIS 
PB90-117458 


Coherent Tunable Far Infrared Radiation. 
PB90-117458 005,703 


PB90-117466 


improved Rotational Constants for HF. 
PB90-117466 006,706 Not available NTIS 


PB90-117474 
Comparison of Far-Field Methods for Determining Mode 
Field Diameter of Mode Fibers Using Both 1 Gauss i ian 
and Petermann ‘ 
PB90-117474 005,736 Not available NTIS 
PB90-117482 
Se ee 08 ents Fie by Gees eee 
Differences. 


ods: Ri 
PB90-117482 005,737 Not available NTIS 
PB90-117490 


ee of Cs on GaAs(110) as Determined by Scanning 


PB90-117490 006,725 Not available NTIS 
PB90-117532 


Method for Evaluating Air Kerma and Directional Dose 
Equivalent for Currently Available Multi-Element Dose- 
meters in Radiation Protection Dosimetry. 

PB90-117532 006,506 Not available NTIS 


PB90-117573 

Note on Calculating Flows 
Fire Models Under Conditions of 
sure Difference. 

PB90-117573 
PB90-117581 

Marked Differences in 


Not available NTIS 


Vertical Vents in Zone 
Cross-Vent Pres- 


005,380 Not available NTIS 


between the 


the 3p Photoabsorption 
Cr and Mn(1+ ) Isoelectronic Pair: Reasons for the Unique 
Structure Observed in Cr. 


PB90-117581 
PB90-117656 


006,796 Not available NTIS 


Measurement of Differential B 
the Lambda Doublets in NO(X “2 1/2, v= 2-0) ~— 
PB90-117656 005,489 ' Not available NTIS 
PB90-117706 


Chiorinelike Spectra of Copper to Molybdenum. 
PB90-117706 005,490 Not available NTIS 


PB90-117714 
Mechanisms of Free Radical Chemistry and Biochemistry of 
PB90-117714 005,491 Not available NTIS 
PB90-117722 


of Alumina with Water. 


Tribochemical 
PB90-117722 006,126 Not available NTIS 
PB90-117748 
Production and Spectroscopy of Molecular lons Isolated in 
Solid Neon. 


PB90-117748 005,492 Not available NTIS 
PB90-117755 


E and Surface Phase t 
a a a Diagrams ai 


Poe0 TT T8e 006,186 Not available NTIS 
PB90-117763 
ten of the Al-Mn Icosahedral Phase by Electrodepo- 


PBO0-117763 005,493 Not available NTIS 
PB90-117771 


Resonance Enhanced Electron Stimulated Desorption. 
PB90-117771 005,494 Not available NTIS 


PB90-117797 


on N2O Near 1635 cm(-1). 


Heterodyne r 
PB90-117797 005,495 Not available NTIS 


PB90-117805 


Heterodyne Fi and Fourier Transform 
eenasat ontiies Near 1700 cm(-1). 

90-117805 005,496 Not available NTIS 
PB90-117813 

Experimental Fire Tower Studies of Elevator Pressurization 

for Smoke Control. 

90-117813 005,370 Not available NTIS 
PB90-117821 

is of Magnesiumlike Spectra from Cu XVIII to Mo 


XXX. 
PB90-117821 005,497 Not available NTIS 


PB90-117839 


Microwave Spectrum of Methyl Amine: Assignment and 
a oe 

PB90-117839 005,498 Not available NTIS 
PB90-117847 


, Structure, and Electric 
by ne ory Dipole 


Moment of Ar- 

PB90-117847 005,499 Not available NTIS 
PB90-117854 

pn Transportable Audio-Frequency AC Reference 


PB00-117854 005,718 Not available NTIS 
PB90-117862 


Collisional Electron Detachment and Decomposition Rates 
hn 7 te SF5(1-), and F(1-) in SF6: Implications for lon 
Transport and Electrical 


PB90-117862 500 Not available NTIS 
PB90-117870 


acta Dependence of the S2F10 Mass Spec- 


PBI0-1 17870 005,501 Not available NTIS 
PB90-117888 


Generation Radicals in Biosystems. 

peso1ivees 006,328 Not available NTIS 
PB90-117896 

Measurements of Molar Heat Capacity at Constant Volume: 
a gOZHe: T= 100 to 320 K,p < or = 


35 Mi 
PB90-117896 005,810 Not available NTIS 
PB90-117912 
Differential Calorimetric Study of Brain Clathrin. 
PB90-117912 005,424 Not available NTIS 
PB90-117920 
Biological Data for the Calibration of Differ- 
ential Scanning : Heal 
U Transition 
PB90-117920 
PB90-117938 


Use of by as a Target in = 
PB90-117938 


PB90-117961 


Cathodoluminescence of Defects in Diamond Films and 
— Grown by Hot-Filament Chemical-Vapor Deposi- 


PBg0-117961 006,133 Not available NTIS 
PB90-117995 
Structure of V9Mo6040 Determined by Powder Neutron 


Diffraction. 
PB90-117995 005,503 Not available NTIS 
PB90-118001 
Neutron Diffraction Determination of Full Structures of An- 
Li-X and Li-Y Zeolites. 
PB90-118001 005,504 Not available NTIS 
PB90-118019 


Influence of the Surface on Magnetic Domain-Wall Micros- 
tructure. 


PB90-118019 006,726 Not available NTIS 
PB90-118027 


Photon-Stimulated Desorption of Fluorine from Silicon via 


Substrate Core Excitations. 

PB90-118027 005,505 Not available NTIS 
PB90-118035 

Interactions ——— Two Dividers Used in Simultaneous 


ements. 
PB90-118035 005,286 Not available NTIS 
PB90-118043 


Advanced Heat Pumps for the 1990’s Economic Perspec- 
tives for Consumers and Electric Utilities. 
005,365 Not available NTIS 


bar Turbulent Flame Spread on Wood under External 


PBB0-1 18050 005,381 Not available NTIS 

PB90-118068 
Applications in Fire Research. 

PB90-118068 005,382 
PB90-118076 

Heat Transfer in Compartment 

ing-Jet Impii it on a Wall. 

PB90-11807 005,383 Not available NTIS 
PB90-118084 

Magnetic Behavior of Compositionally Modulated Ni-Cu 


Thin Films. 
PB90-118084 006,187 Not available NTIS 


PB90-118092 
Measures of Effective Ergodic Saarmee iqui 
PB90-118092 005, Not avail 
PB90-118225/GAR 
Superfund Record of Decision (EPA Region 9): Fairchild 
Semiconductor (Mountain View), California, June 1989. First 


* 006,010 PC A05S/MF A01 


Not available NTIS 


Fires Near Regions of Ceil- 


and Second R 

PB90-118225/GAR 
PB90-118233/GAR 

oa Safety Commission. Volume 2. Staff Background 


PB90-118233/GAR 006,951 PC A07/MF A01 
PB90-118258/GAR 

Health Assessment for Rocky Mountain 

merce City, Adams County, Colorado, 


Arsenal, Com- 
a 8. CERCLIS 
No. CO5210020769. 


PB90-118472/GAR 


PB90-118258/GAR 
PB90-118266/GAR 
Health Assessment for Sand Creek Industrial Site, Com- 
City, «Naa Colorado, Region 8. CERCLIS 


merce 
No. COD980717953. 
005,891 PC A03/MF A01 


005,890 PC A03/MF A01 


PB90-118266/GAR | 
PB90-118274/GAR 
Health nt Ek 
Putkin County, 
77. 
PB90-118274/GAR 
PB90-118282/GAR 
Health Assessment for Smelter Site, Anaconda, 
Deer uy meen Region 8. CERCLIS No. 
PB90-118289/GAR 005,893 PC A03/MF A01 
yyy cans 
Health Assessment for Northern Somers Tie 
Treating Plant NPL (National List) Site, Somers, 
Montana, baad . CERCLIS No. MTD053038386. 
PB90-118290/GA 005,894 PC A03/MF A01 
sdiaaniinaal. 


Mountain Site, sven. 
legion 8. CERCLIS 


005,892 PC A02/MF A01 


Health Assessment for East Helena, East Helena, Montana, 
Region 8. CERCLIS No. MTD006230346. 
118308/GAR 005,895 PC A02/MF A01 


PB90-118316/GAR 


Assessment for idaho Pole, Bozeman, Montana, 
R 8. CERCLIS No. MTD006232276. 
PB O-116316/GAR 005,896 PC A02/MF A01 
PB90-118324/GAR 
— Assessment for Milltown Reservoir Sediments, Mill- 
town, Montana, Region 8. CERCLIS No. MTD980717565. 
PB90-118324/GAR 005,897 PC A02/MF A01 
PB90-118332/GAR 


Health Assessment for Montana Pole and Ti 
Butte, Montana, Region 8. CERCLIS No. 
PB90-118332/GAR 005,898 
PB90-118340/GAR 

Health Assessment for Mouat Industries, Mon- 

tana, Ri 8. CERCLIS No. MTD021997689. 

PB90-11 /GAR 005,899 PC A02/MF A01 
PB90-118357/GAR 


Health Assessment for 
Mead Counties, South 
$D980717136. 
PB90-118357/GAR 


PB90-118365/GAR 


Plant, 
PC A02/MF A01 


Whitewood Creek, Lawrence and 
Dakota, Region 8. CERCLIS No. 
005,900 PC A02/MF A01 


Health Assessment for Hill Air Force Base, Ogden, Utah, 
pe 8. CERCLIS No. UT0571724350. 
118365/GAR 005,901 PC A02/MF A01 


PB90-118373/GAR 


— 8. CERCLIS No. UTD081834277. 
118373/GAR 005,902 PC A0Q2/MF A01 


PB90-118381/GAR 
pos ~ Assessment for ——— Radioactive Contaminat- 
ed Properties, Monticello, Utah, Region 8. CERCLIS No. 
UTD980667208. 
PB90-118381/GAR 005,903 PC A02/MF A01 
PB90-118399/GAR 


Health for Ogden Defense 
Utah, 8. CERCLIS No. UT9210020922. 
PB90-11 /GAR 005,904 PC A02/MF A01 


PB90-118407/GAR 


Depot, Odgen, 


Health Assessment for Olson-Neihart et 
Utah, R 8. CERCLIS No. uTbesogs 14 

PB90-118407/GAR 005,905 
PB90-118415/GAR 


Heber City, 
PC ‘A03/MF A01 


Assessment for Portland Cement Company, Waste 
Cement Kiln Dust Sites 2 & 3, Salt Lake City, Utah, Region 
8. CERCLIS No. UTD980718670. 

PB90-118415/GAR 005,906 PC A03/MF A01 


PB90-118423/GAR 
Health Assessment for Rose Park Pit, Salt Lake 
, Salt Lake County, Utah, Region 8. CERCLIS No. 
2. 
PB90-118423/GAR 005,907 PC A02/MF A01 
PB90-118431/GAR 


Health Assessment for Tooele Army 
Tooele, Utah, Region 8. CERCLIS No. 
PB90-118431/GAR 005,908 


PB90-118449/GAR 


(North Area), 
13820894. 
PC A02/MF A01 


Assessment for Wasatch Chemical (Lot 6), Salt 
Lake City, Utah, Region 8. CERCLIS No. UTD000716399. 
PB90-118449/GAR 005,909 PC A02/MF A01 


PB90-118456/GAR 
Lidar Technique for Measuring Multiple Fluorescent Tracers 
of Atmospheric Motions. 
PB90-118456/GAR 005,247 PC A04/MF A01 
PB90-118464/GAR 


ital European Backbone Performance: A 12-Month Sum- 
mary for the Frankfurt North Report Series. 
PB90-118464/GAR 006,421 PC A03/MF A01 


PB90-118472/GAR 
User-Friendly Software for the Design of Digital Line-of- 
Radio Links. adhe: Series. 
005,676 PC A04/MF A01 


90-118472/GAR 
February 01,1990 OR-41 
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PB90-118480/GAR 


Government Transactions. Methodology Papers: U.S. Na- 
tional Income and Product Accounts. 
PB90-118480/GAR 005,403 PC A06/MF A01 


PB90-118498/GAR 


PB90-118498/GAR 
PB90-118506/GAR 


Health Assessment for Van Waters and Rogers, a, 
ed, San Jose, Santa Clara County, California, Region 9. 
CERCLIS No. CAD010925576. 

PB90-118506/GAR 005,911 PC A02/MF A01 


PB90-118514/GAR 
Health Assessment for Thompson-Hayward Chemical Com- 
, Fresno, a hae Caltomia, Rogon’ 2. CER- 


CLIS No. CAD009106220 
PB90-118514/GAR 005,912 PC A02/MF A01 


PB90-118522/GAR 


Health Assessment for poy warty Glen Avon, California, 
R 9. CERCLIS No. CA 
Pe80.118522/GAR 005,913 PC A05/MF A01 


PB90-118530/GAR 


Health Assessment for Southern Pacific Ti tion 
Company, Roseville, California, Region 9. CERCLIS No. 
CAD000828255. 

PB90-118530/GAR 005,914 PC A02/MF A01 


PB90-118548/GAR 


Health Assessment for Southern California Edison/Visalia 
———. —— California, Region 9. CERCLIS No. 


PB90-1 PBDO-118546/GAR 005,915 PC A01/MF A01 
PB90-118555/GAR 

Health Assessment for Signetics, Inc., Sven, Califor- 

nia, Region 9. CERCLIS No. CAD0704664 

PB90-118555/GAR 005,916 BC A02/MF A01 
PB90-118563/GAR 

Health Assessment for Sharpe Army Depot, Lepnen, San 

Joaquin County, California, Region 9. CERCLIS No. 


CA8210020832. 
PB90-118563/GAR 005,917 PC AC3/MF A01 
PB90-118571/GAR 
Health Assessment for Selma Pressure Treating (SPT) Na- 
tional Priorities List (NPL) Site, Fresno, California, Region 9. 
CERCLIS No. CAD029452141. 
005,918 PC A03/MF A01 


005,910 PC A02/MF A01 


PB90-118571/GAR 
PB90-118589/GAR 


—— Assessment for San Gabriel Valley, San Gabriel, 
Los A County, California, Ri 9. CERCLIS Nos. 
CAI 177355, CAD980818512, CAD980818579, 


CAD980817985. 
PB90-118589/GAR 005,919 PC A02/MF A01 
ge me 
jealth Assessment for San Ferner Valley, Fernando 
Valley, Los Ai California, Region 6. 9. CERCLIS 
Nos. 3, 09CAD980894901, 
984, 09CAD980894976. 
005,920 PC A02/MF A01 


O9CAD980894:! 
PB90-118597/GAR 
PB90-118605/GAR 


—_ Assessment for Sacramento n“~ Depot, Sacra- 
mento, California, Region 9. CERCLIS No. 0210020780. 


PB90-118605/GAR 
PB90-118613/GAR 


Health Assessment for Rhone Poulenc eo. East 
Palo Alto, San Mateo County, California, Region 9. CER- 


CLIS No. CAT00061 1350. 
PB90-118613/GAR 005,922 PC A02/MF A01 


PB90-118621/GAR 

M Park, om poe = Cou Californie wane 

jonter ni 

CERCLIS No. CAD080012024. " 

PB90-118621/GAR 005,923 PC A02/MF A01 
PB90-118639/GAR 

Sate Coneioes Se Hosen £6 Beret Raee, Ao gel 

ino, California, Region 9. CERCLIS No. CA457002434: 

PB90.118690/GAR 005,924 PC pocnvey ‘A01 
PB90-118647/GAR 

Health Assessment for National Semiconductor Corpora- 

tion, Santa Clara, Santa Clara County, California, Region 9. 

CERCLIS No. CAD041472986. 

PB90-118647/GAR 005,925 PC A02/MF A01 


PB90-118654/GAR 


005,921 PC A02/MF A01 


lor Monolithic Memories, Sunnyvale, 

California, Ri 9. CoRCUS No. CAD049236201. 

PB90-118654/GAR 005,926 PC A02/MF A01 

PB90-118662/GAR 
Health Assessment for Moffett Naval Air Station National 
Priorities List (NPL) Site, pays Santa Clara County, 
R 9. CERCLIS CA2170090078. 

PB90-118662/GAR 005,927 PC A02/MF A01 
PB90-118670/GAR 

Health Assessment for MGM Brakes National Pri- 

i Region 9. 


PB90-118670/GAR 005,928 PC A03/MF A01 
PB90-118688/GAR 


Health Assessment for McColl Site, re California, 
Region 9. CERCLIS No. 09CAD980498695 


OR-42 VOL. 90, No. 3 


PB90-118688/GAR 
PB90-118696/GAR 
em Assessment for McClellan Air Force Base, Sacra- 


mento, California, Region 9. CERCLIS No. CA4570024337. 
PB90-118696/GAR 005,930 PC A02/MF A01 


PB90-118704/GAR 


Health Assessment for Mather Air Force Base, Mather Air 
Force Base, California, Region 9. CERCLIS No. 


CA857002 
005,931 PC A03/MF A01 


005,929 PC A02/MF A01 


4143. 
PB90-118704/GAR 
PB90-118712/GAR 


Health Assessment for =. Cooling Tower Company, 
Stockton, California, tad CERCLIS No. 
CAD009140120. 


PB90-118712/GAR 005,932 PC A02/MF A01 
PB90-118720/GAR 

Health Assessment for Louisiana-Pacific National Priorities 

List (NPL) Site, Oroville, Butte County, California, Region 9. 

CERCLIS No. CAD065021594. 

PB90-118720/GAR 005,933 PC A03/MF A01 


PB90-118738/GAR 
Health Assessment for Lorentz Barrel and Drum Cupar. 
San Jose, ee ee See, Region 9. CEI 
CLIS No. CAD029295706 
PB90-118738/GAR 


PB90-118746/GAR 


Health Assessment for Liquid Gold-Richmond, Richmond, 
Contra Costa County, California, Region 9. CERCLIS No. 


CAT000646208. 

PB90-118746/GAR 005,935 PC A02/MF A01 
PB90-118753/GAR 

Health Assessment for Jibboom Junkyard, Sacramento, 


California, Region 9. CERCLIS No. CAD980737613. 
PB90-118753/GAR 005,936 PC A03/MF A01 


PB90-118761/GAR 
Health Assessment for Baxter/IP/Rosenburg Site, Weed, 
California, Dole 9. CERCLIS No. CAD000625731. 
PB90-118761/GAR 005,937 PC ‘A03/MF A01 
PB90-118779/GAR 
Health Assessment for Intel Magnetics, Santa Clara, Cali- 
fornia, Region 9. CERCLIS No. CAD092212497. 
PB90-118779/GAR 005,938 PC A02/MF A01 
PB90-118787/GAR 
Health Assessment for Intel on soma (Santa Clara Ill), 
Santa Clara, California, Region 9. CERCLIS No. 
CAT000625731. 


PB90-118787/GAR 005,939 PC A02/MF A01 
PB90-118795/GAR 
Health Assessment for IBM Site, Santa Clara County, San 


Jose, California, Region 9. CERCLIS No. 990843989. 
PBO0-118795/GAR (005,940 PC A03/MF A01 


PB90-118803/GAR 


Health Assessment for Hewlett-Packard, Palo Alto, Palo 
Alto, Santa Clara County, California, Region 9. CERCLIS 


No. CAD009122532. 
PB90-118803/GAR 005,941 PC A02/MF A01 
PB90-118811/GAR 
Health Assessment for FMC Fresno ey Priorities List 


we Site, Fresno, California, Region 9. CERCLIS No. 
AD000629998. 


PB90-118811/GAR 005,942 PC A02/MF A01 
PB90-118829/GAR 

Health Assessment for Firestone National Priorities List 

(NPL) Site, Salinas, Monterey County, California, Region 9. 

CERCLIS No. CAD990793887. 

PB90-118829/GAR 005,943 PC A03/MF A01 
PB90-118837/GAR 

Health Assessment for San Jose Facility of Fairchild Semi- 

conductor Corporation Proposed NPL Site, San Jose, Cali- 

fornia, Region 9. CERCLIS No. CAD097012298. 
PB90-118837/GAR 005,944 PC A03/MF A01 
PB90-118845/GAR 

Health ee for Fairchild Semiconductor Corporation 

Proposed National Priorities List Site, Intel Corporation Na- 

tional Priorities List Site, Raytheon Com National Prior- 

ities List Site, pov cen cal View, California, Region 9. CER- 


CLIS No. CAD095989 
PB90-118845/GAR 005,945 PC A03/MF A01 
PB90-118852/GAR 


Health Assessment for Del Norte County Pesticide Storage 


Area, Cresent Del Norte County, California, Region 9. 
CERCLIS No. * Aboooszet 76. om 
PB90-118852/GAR 005,946 PC A03/MF A01 


PB90-118860/GAR 


Health Assessment for Coast Wood Preserving, Ukiah, 
Mendocino County, California, Region 9. CERCLIS No. 


CAD063015887 
005,947 PC A02/MF A01 


005,934 PC A02/MF A01 


PB90-118860/GAR 
PB90-118878/GAR 


Health Assessment for Celtor Chemical Works, Hoopa 
= Indian Reservation, California, Region 9. CERCLIS 


PB90-118878/GAR 005,948 PC A03/MF A01 
PB90-118894/GAR 

Health Assessment for Atlas and Coalinga Asbestos Mines, 

Fresno County, California, Region 9. CERCLIS Nos. 

CAD980496863 and CAD980817217. 

PB90-118894/GAR 005,949 PC A02/MF A01 
PB90-118969/GAR 

ee et ee en Sk Scotts: 


dale, Maricopa a Arizona, Region 9. CERCLIS No. 
AZD980695969 - 


PB90-118969/GAR 
PB90-118977/GAR 

Health Assessment for Apache Comte, St. David, Arizona, 

Ri 9. CERCLIS No. AZD008399263 

PB90-118977/GAR 005,95 1 PC A02/MF A01 
PB90-118985/GAR 


Health Assessment for 19th Avenue Landfill National Prior- 
ities List (NPL) Site, Phoenix, ee County, Arizona, 
R 9. CERCLIS No. AZD980496780 

PB90-118985/GAR 005,952 PC A03/MF A01 


PB90-119181/GAR 


Dealing with the Debt Crisis: A World Bank Symposium. 
PB90-119181/GAR 005,412 MF A02 


PB90-119199/GAR 
Rural Water Supply and Sanitation in Pakistan: Lessons 


from Experience. 
PB90-119199/GAR 005,413 MF A01 
PB90-119207/GAR 


Economic Adjustment in emt, Egypt, Jordan, Morocco, 

Pakistan, Tunisia, and Turkey. 

PB90-119207/GAR 005,414 MF A01 
PB90-119264/GAR 

Health Assessment for Arrcom Corporation (Drexler Enter- 

prises), Rathdrum, Idaho, Region 10. CERCLIS No. 

1DD000800961. 

PB90-119264/GAR 005,953 PC A02/MF A01 
PB90-119272/GAR 


Health Assessment for Bunker Hill Site, Kellog, Shoshone 
County, Idaho, Region 10. CERCLIS No. "1048940021 
PB90-119272/GAI 005,954 PC ‘A03/MF A01 

PB90-119280/GAR 
Health Assessment for McCarty’s/Pacific Hide and Fur Na- 
tional Priorities List (NPL) Site, Pocatello, Idaho, Region 10. 
CERCLIS No. IDD098812878. 

PB90-119280/GAR 005,955 PC A03/MF A01 

PB90-119298/GAR 


Health Assessment for Union Pacific Railroad Yard-Pocatel- 
lo Sh Pit, Pocatello, Idaho, Region 10. CERCLIS No. 


IDD055030852. 
005,956 PC A02/MF A01 


005,950 PC A03/MF A01 


PB90-119298/GAR 
PB90-119306/GAR 


Health Assessment for Allied Pilati Inc., Portland, 
Oregon, Region 10. CERCLIS No. ORD009051442. 
PB90-119306/GAR 005,957 PC A02/MF A01 


PB90-119314/GAR 
Health Assessment for NL/Gould NPL (National Priorities 
List) Site, Portland, Oregon, Region 10. CERCLIS No. 


ORD095003687. 
PB90-119314/GAR 005,958 PC A03/MF A01 
PB90-119322/GAR 


Health Assessment for Martin Marietta Reduction Facility, 
The Dalles, Oregon, Region 10. CERCLIS No. 


ORD052221025. 
PB90-119322/GAR 005,959 PC A03/MF A01 
PB90-119330/GAR 


Health Assessment for Tel Wah Chang-Albany, 
Albany, Oregon, Region 10. CERCLIS No. ORD050955848. 
PB90-119330/GAR 005,960 PC A02/MF A0i 


PB90-119348/GAR 


Health Assessment for Umatilla Army Depot, Hermiston, 
Oregon, Region 10. CERCLIS No. OR6213820917. 
PB90-119348/GAR 005,961 PC A02/MF A01 


PB90-119355/GAR 
Health Assessment for American Lake Gardens, Tacoma, 
Pierce County, Washington, Region 10. CERCLIS No. 


WAD980833065. 
PB90-119355/GAR 005,962 PC A02/MF A01 
PB90-119363/GAR 
Health Assessment for Colbert Landfill NPL (National Prior- 
ities List) Site, Spokane, Washington, Region 10. CERCLIS 


No. WAD980514541. 
PB90-119363/GAR 005,963 PC A03/MF A01 
PB90-119371/GAR 


Health Assessment for Nearshore/Tideflats, Tacoma, 
Washington, Region 10. CERCLIS No. WAD980726368. 
PB90-119371/GAR 005,964 PC A03/MF A01 


PB90-119389/GAR 


Health Assessment for FMC Pesticide Pit, Yakima, Wash- 
ington, Region 10. CERCLIS No. WAD009039785. 
PB90-119389/GAR 005,965 PC A02/MF A01 


PB90-119397/GAR 
Health Assessment for Frontier Hard Chrome Site, Vancou- 
ver, __ Washington, Region 10. CERCLIS No. 


WAD05361 4988. 
PB90-119397/GAR 005,966 PC A03/MF A01 
PB90-119405/GAR 


Health Assessment for Ft. Lewis Landfill No. 5, Ft. Lewis, 

Washington, Region 10. CERCLIS No. WA9214053465. 

PB90-119405/GAR 005,967 PC A02/MF A01 
PBS0-119413/GAR 


Health Assessment for Greenacres (Liberty Lake) Landfill, 
, Spokane County, Washington, Region 10. CER- 


CLIS No. WAD980514608. 
PB90-119413/GAR 005,968 PC A02/MF A01 
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PB90-119421/GAR 


Health Assessment for Harbor Island Lead, Seattle, King 
—~ ~~ Washington, Region 10. CERCLIS No. 


PB90-1 19421 /GAR 005,969 PC A02/MF A01 
PB90-119439/GAR 


Health Assessment for Hidden Valley Landfill (Thun Field), 
ae. Washington, Region 10. CERCLIS No. 
Wi 11539. 


PB90-119439/GAR 005,970 PC A02/MF A01 
PB90-119447/GAR 
Health Assessment for ne County, Wash and oe = 
tion, Mead, , Washington, Region 
CERCLIS No. WA 


PB90-119447/GAR 005,971 PC A02/MF A01 
PB90-119454/GAR 

Health Assessment for McChord Air Force Base, Tacoma, 

Pierce County, Washington, Region 10. CERCLIS No. 

WA8570024200. 

PB90-119454/GAR 005,972 PC A02/MF A01 


PB90-119462/GAR 


Health Assessment for Mica Landfill, Spokane, Spokane 
Region 10. CERCLIS No. 


PB90-119462/GAR 005,973 PC AQ2/MF A01 
PB90-119470/GAR 
Health Assessment for Midway Landfill, Seattle, Washing- 


ton, Mey oe 10. CERCLIS No. WAD980638910. 

PB90-119470/GAR 005,974 PC A03/MF A01 
PB90-119488/GAR 

Health Assessment for NAS-Whidbey Island (Seaplane 

Base), Oak Harbor, Island County, Washington, Region 10. 

CERCLIS No. WA6170090058. 

PB90-119488/GAR 005,975 PC A02/MF A01 


PB90-119496/GAR 
Health Assessment for Naval Undersea Warfare Station, 
eo eo Washington, Region 10. CERCLIS No. 
WA1170023419. 


PB90-119496/GAR 005,976 PC A02/MF A01 
PB90-119504/GAR 

— Assessment for Northside Landfill, Spokane, Wash- 

ion, Region 10. CERCLIS No. WAD980511778. 

Ht 90-119504/GAR 005,977 PC A03/MF A01 
PB90-119512/GAR 

Health Assessment for Northwest Transformer Salvage 

Yard National Priorities List (NPL) Site, Whatcom County, 

ae Region 10. CERCLIS No. WAD027315621. 
PB90-119512/GAR 005,978 PC A03/MF A01 


PB90-119520/GAR 


Health Assessment for Old Inland Pit (S| Steel 


pokane 
Foundry), aa Washington, Region 10. CERCLIS No. 


WAD98098255 
PB90-11 9520/ GAR 


PB90-119538/GAR 


Health Assessment for Queen City Farms, Maple Valley, 
Washington, Region 10. CERCLIS No. WAD980511745. 
PB90-119538/GAR 005,980 PC A03/MF A01 


PB90-119546/GAR 
Okanogan County, Washington, Region 10. CERCLIS No. 
inty, ington, Region 10. 0. 
WADSSo7 ” 


22789. 
PB90-119546/GAR 005,981 PC A02/MF A01 
PB90-119553/GAR 


Health Assessment for Toftdahl Drums, Brush Prairie, 
Washington, Region 10. CERCLIS No. WAD980723506. 
PB90-119553/GAR 005,982 PC A02/MF A01 


PB90-119561/GAR 


Health Assessment for Wyckoff/Eagle Harbor, Bain 
Island, Washington, Region 10. CERCLIS 


WA009248295. 
PB90-119561/GAR 005,983 PC A02/MF A01 
PB90-119579/GAR 


Health Assessment for Yakima Agricultural Research Lab, 
Yakima, Washington, Region 10. CERCLIS No. 


WAD120513957. 
PB90-119579/GAR 005,984 PC A02/MF A01 


PB90-119587/GAR 
Assessing Chemical Releases and Worker Exposures from 


a Filter Press. 
006,294 PC A06/MF A01 


005,979 PC A02/MF A01 


PB90-119587/GAR 
PB90-119595/GAR 
Technical Guidance Document: The Fabrication of Polyeth- 


lene FML Field Seams. 
'B90-119595/GAR 006,011 PC A04/MF A01 
PB90-119603/GAR 


Prediction of Groundwater Flow and Mass Transport Using 
Linear and Nonlinear Estimation Methods. 
PB90-119603/GAR 006,474 PC A09/MF A02 


PB90-119611/GAR 
a Resources in Housing and Urban Development. 


Second Edition. 

PB90-119611/GAR 006,965 PC A09/MF A01 
PB90-119629/GAR 

Content Attitude ewes | of Water Related Topics in Puerto 


Rico Daily N 
PB90-119629/GA 006,964 PC A03/MF A01 
PB90-119637/GAR 


Fiscal Year 1988 Program Report: Vermont Water Re- 
sources Research Center. 


PB90-119637/GAR 
PB90-119645/GAR 
a of Eight Facilities: Operating and Cost Data for In- 


890.1 19640/GAR 
PB90-119640/GA 006,012 PC A02/MF A01 
PB90-119652/GAR 

Fiscal Year 1988 Program Report: Kansas Water Re- 


esearch Institute. 
006,035 PC A03/MF A01 


006,034 PC A03/MF A01 


sources Ri 
PB90-119652/GAR 
PB90-119660/GAR 
Fiscal Year 1988 Program Report: Kentucky Water Re- 
sources Research Institute (Revised). 
R 006,036 PC A03/MF A01 


Wind Pumpi 
PB90-11 meaeTGn GAR 


PB90-119702/GAR 
Ls aaa Rate, and Agricultural Pricing Policies in 


Thailand. 
PB90-119702/GAR 005,415 MF A02 
PB90-119710/GAR 


Trends in Developing 
PB90-119710/GAR 


PB90-119728/GAR 
Malaysia: Matching Risks and Rewards in a Mixed Econo- 


PB90-119728/GAR 005,417 MF A01 
PB90-119736/GAR 

Evaluation and Modeling of Volatile Organic Vapor Trans- 

ace in the Gauneheeied tone for Groundwater Quality Pro- 

P590-119736/GAR 006,037 PC A15/MF A02 
PB90-119744/GAR 

Terra Vac In situ Vacuum Extraction System: Applications 


Analysis Report. 
PB90-119744/GAR 006,013 PC A04/MF A01 
PB90-119751/GAR 


Superfund Treatability Clearinghouse Abstracts. 
PB90-119751/GAR 006,014 PC A06/MF A01 


PB90-119769/GAR 
Canal pom © Providing On-Demand Water Deliveries 


for Efficient | 
PB90-119769/GAR 005,099 PC A11/MF A02 
PB90-119777/GAR 


Economic Consequences of the Hinsdale, Illinois Bell Fire 
of May 8, 1988. 
006,962 PC A03/MF A01 


005,827 MF A02 


Economies, 1989. 
005,416 MF A03 


PB90-119777/GAR 
PB90-119785/GAR 


Directory of piomaten Resources Related to Health, Ex- 
peum, , and Risk Assessment of Air Toxics. 
'B90-1 19785/GAR 005,854 PC A05/MF A01 


PB90-119793/GAR 


Questionnaire Design in the 
Series 6. nition and Survey 
PB90-119793/GAR 
PB90-119801/GAR 
Survey of Physician K 
haviors Related to Coronary 
Children. 
PB90-119801/GAR 


PB90-119819/GAR 
Evaluation of NCI’s (National Cancer Institute’s) Cancer 
ram. 


Communications 
PB90-119819/GAR 006,048 PC A03/MF A01 
PB90-119827/GAR 


Evaluation of the Multiple Cause of Death Classification 


— 
PB90-119827/GAR 006,274 PC A03/MF A01 
PB90-119835/GAR 


Preliminary Comparison of Temperature Soundings Ob- 
tained from Simultaneous Radiometric, Radio-Acoustic, and 
Rawinsonde Measurements. 

PB90-119835/GAR 005,190 PC A03/MF A01 


PB90-119868/GAR 


Millimeter-Wave Propagation in the Mesosphere. 
PB90-119868/GAR 006,707 PC A04/MF A01 


PB90-119876/GAR 
Fleet Accident Evaluation of FMVSS (Federal Motor Vehi- 


cle Saf 
006,952 PC A11/MF A02 


nitive Research < eed 
leasurement No. 1 
005,330 PC A04/MF A01 


, Attitudes, and Practice Be- 
Disease Risk Factors in 


006,238 PC AQS/MF A01 


ety Standard) 121. 
PB90-119876/GAR 


PB90-119900/GAR 
Portland Cement Concrete Pavement Restoration. Demon- 


stration Project Number 69. 
PB90-119900/GAR 005,557 PC A04/MF A01 


PB90-119918/GAR 
Hazard Evaluation and Le Assistance Report HETA 
83-422-L1965, Department of Energy, Martin Marietta 
— Systems, = Health Evaluation of Y-12 Workers 
Formerly lo Mercury. 
PBIO1{9910/GAR 006,295 PC A11/MF A02 
PB90-119926/GAR 


Illinois Homeowner's Guide to Reduction of Indoor Radon. 
PB90-119926/GAR 005,366 PC A13/MF A02 


PB90-119942/GAR 
Development of a Methodology for Regional Evaluation of 


Confining Bed int 
PB90-119942/GAI 006,015 PC A07/MF A01 


PB90-120189/GAR 


PB90-119959/GAR 
Terrestrial Ecosystem Exposure Assessment Model 


(TEEAM). 
PB90-119959/GAR 005,989 PC A18/MF A03 
PB90-119967/GAR 


U. S. Renal Data System: 198@ Annual Data Report. 
PB90-119967/GAR 006,239 PC A14/MF A02 


PB90-119975/GAR 


Management Information Systems in Ci 
PB90-119975/GAR 006,078" PC E03/MF E03 
PB90-119983/GAR 
Geometry as a Scientific Base in Manufacturing Technol- 
PB90-1 19983/GAR 006,084 PC E03/MF E03 
PB90-119991/GAR 
£03/MF E03 


Quality and Status and 
PB90-119991/GA 005,313 PC 


PB90-120007/GAR 
Gas Separations 
PEDO 120007 /GAR 

PB90-120015/GAR 


Membranes. 
005,437 PC E04/MF E04 


for Cost Evaluation of 


Computer Chemical Plants. 
PB90-120015/GAR 005,438 PC E04/MF E04 
PB90-120023/GAR 


Scope of Work: Effects of Global Climate Change on 


90-120023/GAR 005,253 PC A03/MF A01 
PB90-120031/GAR 
wanes renee far Seeing Re Giadh. st Sane Fae. 


Bago. 1200816 /GAR 006,273 PC A03/MF A01 
Prag eo 
xicity Bioassay and Eluate Heavy Metals Analysis Re- 
by of the Bench Scale Stabilization Study of Soils from 
= yt Dig ome Superfund NPL (National Priority List) 
PEDO, 2004G/ A GAR 006,329 PC A03/MF A01 
PB90-120056/GAR 
Risk of Unsaturated/Saturated T Transforma- 
tion of Chemical Concentrations STI. Volume 1. 


and Code V 
PB90-120056/GAR 005,990 PC A10/MF A01 


PB90-120064/GAR 
Risk of Unsaturated/Saturated ra hus and Transforma- 
tion of Chemical Concentrations (RUSTIC). Volume 2. 
User’s Guide. 
PB90-120064/GAR 005,991 PC A16/MF A02 
PB90-120072/GAR 
of Ecological Landscapes and Regions to Global 


GAR 005,254 PC A08/MF A01 


ee 2 ey Caen See 


al Civilian Workforce Statistics. 
PB90-120080/GAR 005,030 PC A07/MF A01 
PB90-120098/GAR 


Pesticide Fact Sheet Number 207: Coumaphos. 
PB90-120098/GAR 005,992 PC A02/MF A01 


PB90-120106/GAR 
Evaluation of Emission Control Options at Leeds Architec- 


tural Products. 
PB90-120106/GAR 005,855 PC A0S/MF A01 
PB90-120114/GAR 


Laboratory Animal Welfare, 1979-April 1989. 
PB90-120114/GAR 


PB90-120122/GAR 
Affordability Analysis of Lead Emission Controls for a 
Smelter-Refinery. 
PB90-120122/GAR 005,856 PC A03/MF A01 
PB90-120130/GAR 
Reet tate Sees een ee en 
and Hydrocarbons at 


005,101 PC A06/MF A01 


Cee Coles Seeaeee 


OB00-120130/GAR 
PB90-120148/GAR 
MOBILE4 woes Os Emission Factors and Inspection/Main- 


tenance Benefits Cars. 
‘ PB90-120148/GAR 005,857 PC A04/MF A01 
PB90-120155/GAR 


NOx Reduction in ——— Stabilized Thermal Burners. 
Annual Report April 1, 1988-! 31, 1989. 
PB90-120155/GAR 005,858 PC A03/MF A01 


PB90-120163/GAR 
Eohenting On Uso of otens. cn 0 Featant ty So E> 
Production of Chemicals. Annual Report February 


005,439 PC A06/MF A01 


006,939 PC A03/MF A01 


1987-January 1988. 
PB90-120163/GAR 
PB90-120171/GAR 
Use of Federal Assistance for Private Operator Capital Cost 
. UMTA’s ey me Mass a Administration’s) 
POS SOITGAR 908 868 PC A03/MF A01 
PB90-120189/GAR 
Report for the Appalachian Region 1981 through 
1988. 
PB90-120189/GAR 006,961 PC A04/MF A01 
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006,480 PC A06/MF A01 


Position Auto- 
mation and Process Controls: Topical Report April 1989. 
PB90-120213/GAR 005,811 RC A08/MF A01 

PB90-120239/GAR 


University-| Resource Relationships in the Greater 
Southern Thor of Kew York. 

PB90-120239/GAR 006,967 PC A05/MF A01 
PB90-120247/GAR 


| and Performance indicators for Selected 


Ww Programs: Executive Summary. 
PB90-120247/ 005,332 PC A03/MF A01 
PB90-120254/GAR 


—— 


sesbenmnerenn 
pg og Fluid > oe Unexplored Flow Studies in 


the Codex Arundel 263 
006,678 PC A05S/MF A01 


and Performance Indicators for Selected 
" 005,333 PC A09/MF A01 


PB90-120262/GAR 
PB90-120270/GAR 
Leonardian Fluid Mechanics: What Remains to Be investi- 
er aaa A Critical Study and a Chal- 
120270/GAR 006,679 PC A06/MF A01 
PB90-120288/GAR 


bem og of Atmospheric Aerosols above the Sierra 


P890-120206/GAR 005,859 PC A14/MF A02 
PB90-120296/GAR 


Census of U.S. Civil Aircraft, Calender Year 
PB90-120296/GAR 006,932 


PB90-120304/GAR 
Senior Executive Service, Performance Planning and Eval- 


uation. Chapter 4, Change 1 
PB90-120304/GAR 005,031 PC A01/MF A01 


PB90-120312/GAR 
bay and ye Fisheries Lemp rae ony Society of 
the Americas. Conference Proceedings: Annual Conference 


eS ee ee Alabama on October 16-18, 


PB90-120312/GAR 005,106 PC A12/MF A02 
PB90-120320/GAR 


eee ee ee Veer ane: Final Report, At- 


PB90-120320/GAR 006,038 PC A05/MF A01 
PB90-120338/GAR 


Solid Waste Issues Associated with Sulfur Dioxide Emis- 

sions Control. 

PB90-120338/GAR 005,779 PC A05/MF A01 
PB90-120346/GAR 

eS a eite | ent ine 8 Sen ee ee 
oe ee Robin Project on Delamination of 


120346/GAR — 006,151 PC E04/MF E04 
PB90-120353/GAR 


PC At A16/MF A02 


Reimbursement and Continui 
A Demonstration (The Children’s 
PB00-120859/GAR 006,059 
PB90-120361/GAR 
Proceedings: 1989 Data Users Conference. Held in Balti- 
more, on June 13-15, 1989. 
PB90-1 /GAR 006,054 PC A08/MF A01 
PB90-120379/GAR 


Assessment of Large Tonnage, —— Cooling Technol- 
Serdar for A, Commercial Sector. Topical Report January 


005,367 PC A08/MF A01 


Care Under Med- 
ledicaid Program). 
PC A17/MF A03 


Enhanced Ecological Succession Following Phosphate 


PB90-120387/GAR 006,254 PC A13/MF A02 
PB90-120395/GAR 

Studies on the Weeds of Important Cereal Crops of 

N.W.F.P. (North West Frontier Province) (Pakistan). 

PB90-120395/GAR 005,100 PC A15/MF A02 
PB90-120403/GAR 


Dielectric Studies on Pyridinium Perchlorate in Various Sol- 


vents. 
PB90-120403/GAR 005,507 PC A0S/MF A01 
PB90-120411/GAR 
of Flavonoid Sonate 
to the Family Legu: 


Isolation and 
from Some Plants minosae. 
006,222 PC A08/MF A01 


PB90-120411/GAR 
PB90-120429/GAR 


pce Characterization of Normal Human 
Pose 20429/GAR 006,225 PC A09/MF A01 
PB90-120437/GAR 


of Memphis and 


Subsurface Conditions Shelby Cou: 
PB90-120437/GAR 006,492 PC AOS/ ME A01 


PB90-120445/GAR 


Structural Control Considering Time-Rate of Control Forces 
and Control Rate Constraints. 


OR-44 VOL. 90, No. 3 


PB90-120445/GAR 
PB90-120452/GAR 
Studies on Tissue Culture of ‘Auwolfia serpentina’ (L.) 


Benth. Ex Kurz. 
PB90-120452/GAR 006,223 PC A08/MF A01 
PB90-120460/GAR 


Impact of the Changes in the End Stage Renal Disease 


Composite Rate. 
PB90-120460/GAR 006,240 PC A13/MF A02 
PB90-120478/GAR 


Effects of Petroleum Contaminated Waterways on Migratory 
Behavior of Adult Pink Salmon. 
006,039 PC A12/MF A02 


005,394 PC A04/MF A01 


PB90-120478/GAR 
PB90-120486/GAR 
yee ey of Polymer and Colloidal Particles by Light 


Techniques. 
PBOO 120406/GA 005,521 PC A15/MF A02 
PB90-120494/GAR 


Action of Thi 
PB90-120494/ 


PB90-120502/GAR 

N-Dealkylation of Tertiary Amines. 

PB90-120502/GAR 005,433 PC A06/MF A01 
PB90-120510/GAR 

Preparation of 1-Aminocyclopropane Carboxylic Acids. 

PB90-120510/GAR 006,218 PC A04/MF A01 
PB90-120528/GAR 


RILEM: Forty Third General Council Meeting, Finnish Con- 
tributions. Held in Espoo, Finland on August 27-31, 1989. 
PB90-120528/GAR 005,384 PC A06/MF A01 


PB90-120536/GAR 
Overview of Photovoltaic and Battery Appiicatio: 
PB90-120536/GAR 005,775 PC ‘03/MF A01 
PB90-120544/GAR 
Draft Test Report: A Performance Test on a Spray Dryer, 


Fabric Filter, and Wet Scrubber System. 
PB90-120544/GAR 005,860 PC A07/MF A01 


PB90-120551/GAR 


Senior Reserve Officers’ Training Corps Programs. 
PB90-120551/GAR 006,380 PC A03/MF A01 


PB90-120569/GAR 
Uniform Reserve, Training and Retirement Categories. 
PB90-120569/GAR 006,381 PC A03/MF A01 
PB90-120577/GAR 
Participation in Reserve Training Programs. 
PB90-120577/GAR "0 006 382 PC A02/MF A01 
PB90-120585/GAR 
Medical Training in the Reserve Components. 
PB90-120585/GAR 006,422 PC A02/MF A01 
PB90-120593/GAR 


Reserve Officers Foreign eae 
PB90-120593/GAR Ht PC A01/MF A01 


PB90-120601/GAR 

Reserve Retirement Point Credit. 

PBSO-120601/GAR 006,423 PC A02/MF A01 
PB90-120619/GAR 

Enlisted Crew Member Flying 

PB90-120619/GAR 
PB90-120627/GAR 

Conscientious Objectors. 

PB90-120627/GAR 
PB90-120635/GAR 

Horticultural Products Review, October 1 

PB90-120635/GAR 005,093 2°eC A03/MF A01 
PB90-120643/GAR 

Mitigation of Acid Deposition: Liming of Surface Waters. 

PB90-120643/GAR 006,475 PC A04/MF A01 
PB90-120650/GAR 

Guidelines for Estimati 


Atlantic Finfish and Shellfish 
PB90-120650/GAR 
PB90-120668/GAR 
— Life a ann of Pacific Herring: eral Con of Larval 
lortality to Environmental Conditions. Final 
eee a - 1989 Port Moller Reconnaissance Surv 
PB90-120668/GAR 006,592 PC ‘A08/MF A01 


PB90-120676/GAR 


Stock Assessment Information for Pollock, ‘Pollachius 
virens’ (L.), in — Scotian Shelf, Georges Bank, and Gulf of 


Maine R 
PE90-1 76/GAR 005,108 PC A03/MF A01 
PB90-120684/GAR 
ioe: ee yom 1, No. 11, November 1 
PB90-120684/G, 005,094 Be oA03/MF A01 
‘eouunenn 
Electrofishing: A Power Related Phenomeno: 
PB90-120700/GAR 005,109 PC A03/MF A01 
PB90-120726/GAR 
Species Profiles: Life Histories and Environmental Require- 
ments of Coastal Fishes and invertebrates (South Atlantic): 


Alewife and Blueback Herring. 
PB90-120726/GAR 006,593 PC A03/MF A01 


PB90-120759/GAR 


Superfund Record of Decision (EPA Region 5): Byron Sal- 
vage Yard, IL. (Third Remedial Action), June 1989. 


Bromide on Substituted Phenols. 
R 005,432 PC A03/MF A01 


Duty. 
006,424 PC A01/MF A01 


006,425 PC A03/MF A01 


yo at Age for 18 Northwest 
Species. 


005,107 PC A03/MF A01 


PB90-120759/GAR 
PB90-120767/GAR 
Superfund Record of Decision (EPA Ri 
sae ph Fiber Operations), NC. (Second 
p890-120767/GAR 
PB90-120791/GAR 


Study of the Rocky Intertidal Communities of Central and 
Northern California: Year 2. Volume 1 of 3. 
PB90-120791/GAR 006,594 PC A09/MF A01 


PB90-120809/GAR 


Study of the Rocky Intertidal Communities of Central and 
Northern California: Year 2. Volume 2 of 3. 
PB90-120809/GAR 006,595 PC A99/MF A04 


PB90-120817/GAR 


Study of the Rocky Intertidal Communities of Central and 
Northern California: Year 2. Volume 3 of 3 
PB90-120817/GAR 006,596 PC A10/MF A02 


PB90-120825/GAR 


Gray Whale Monitoring Study. 
PB90-120825/GAR 


PB90-120833/GAR 


Riko cine a Drainage DesinComputer System. 
PB90-120833/ 005,535 PC E99/MF E99 


PB90-120841/GAR 


HYDRAIN-Integrated Drainage Design Computer System. 
Volume 1. HYDRAIN-System Shell. 
PB90-120841/GAR 005,536 PC A04/MF A01 


PB90-120858/GAR 
HYDRAIN- (ee Drainage Design Computer System. 


Volume 2. HYDRO-Hydrology. 
PB90-120858/GAR 005,537 PC A04/MF A01 


PB90-120866/GAR 


HYDRAIN-Integrated Draina 
Volume 3. PFP-(Pooled 
Drains. 

PB90-120866/GAR 
PB90-120874/GAR 


HYDRAIN-Integrated Drainage Design Computer System. 
Volume 4. CD: vert Design and Analysis. 
PB90-120874/GAR 005,539 PC A05/MF A01 


PB90-120882/GAR 


eg t Draina 
Volume 5. WSPRO-Step Bac 
PB90-120882/GAR 


PB90-120890/GAR 


HYDRAIN-Integrated Drainage Design Computer System. 


Volume 6. HY8-Culvert Analysis. 
PB90-120890/GAR 005,541 PC A03/MF A01 


PB90-120965/GAR 
Kinematic Behavior of Robots While Executing General 


Robot Level Commands. 
PB90-120965/GAR 006,097 PC A03/MF A01 
PB90-120973/GAR 


RALPH: An Automatic Robot Assembly Language Program- 


mer: An Overview. 
PB90-120973/GAR 006,098 PC A03/MF A01 
PB90-120981/GAR 


Specific Heat Anomalies in the Lyre wns ad Range 200 K 
to 240 K in CuO and YBa2Cu307-delta(YBCO). 
PB90-120981/GAR 006,727 PC E03/MF E03 


PB90-120999/GAR 


Magnetic Field Dependence of AC-Permeability in Super- 
conducting YBa2Cu307-delta. 
PB90-120999/GAR 006,728 PC E03/MF E03 


PB90-121005/GAR 


Fluctuation Contribution to Specific Heat and Electrical 
Conductivity of YBa2Cu307-delta Crystal. 
PB90-121005/GAR 006,729 PC E03/MF E03 


PB90-121013/GAR 
Formatting Style for Typesetting and Distributing Draft Inter- 


national Standards. 
PB90-121013/GAR 005,683 PC E03/MF E03 
PB90-121021/GAR 


Hot Torsion Simulation of the Holmestrand Hot - Line 
and Back Annealing Properties of 3003 Foil Stoc! 
PB90-121021/GAR 006,188 PC £03/MF E03 


PB90-121039/GAR 
Composite Estimates of —— and Engineers: Docu- 


mentation of Methodol \ 
005,032 PC A03/MF A01 


006,016 PC A04/MF A01 


ion 4): Celanese 
lemedial Action), 


006,017 PC A07/MF A01 


006,597 PC A09/MF A02 


Design Computer System. 
und Project) HYDRA-Storm 


005,538 PC A06/MF A01 


Design Computer System. 
ater and Bridge Hydraulics. 
005,540 A04/MF A01 


PB90-121039/GAR 
PB90-121047/GAR 


Composite Estimates of Scientists and Engineers: Docu- 

mentation of Methodology (Part 3 - Appendices). 

PB90-121047/GAR 005,033 PC A09/MF A01 
PB90-121054/GAR 

Science and Technology Pocket Data Book. 

PB90-121054/GAR 005,041 PC A06/MF A01 
PB90-121062/GAR 

Review of Elastic Properties of ~~ (T sub C) Supercon- 

ductors, and Some Related (C sub P) Results. 

PB90-121062/GAR 006,730 PC £03/MF E03 
PB90-121070/GAR 

Heat Meters: Information Project on R “> D-Activities in 

the IEA (International Energy —— 

PB90-121070/GAR 006,067 "PC E E04/MF E04 
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PB90-121088/GAR 

Qualitative and Semi-Quantitative Analyses of Trace Ele- 

a ————_ 

PB90-121088/GA 005,425 PC E04/MF E04 
PB90-121104/GAR 

) aaa of Silicon Carbide Studied by Mass-Loss Effu- 

PB90-121104/GAR 005,508 PC E04/MF E04 
gee 

Colloquium ee 

PBOOIeTwGan 255 PC A19/MF A03 
PB90-121120/GAR 


pi wg | Study: Accident Rates of Existing Longer Combi- 


nation 
PBOO-12 21120/GAR 006,953 PC A07/MF A01 
PB90-121138/GAR 


Evaluation of the PDQ (Physician Data Query) System: 


Overall Executive Sum 

PBS0-121138/GAR 006,241 PC A03/MF A01 
PB90-121146/GAR 

Combined Technical and Survey of Current 


Assessment 
Users of the PDQ (Physician Data Query) q 
PB90-121146/GAR 006,242 A12/MF A02 


PB90-121153/GAR 
— - PDQ (Physician Data Query) by Community 


PoOO 121 153/GAR 006,243 PC A10/MF A02 
PB90-121161/GAR 


Status Report on 
PB90-121161/GAR 


PB90-121187/GAR 
Leonardian Fluid Mechanics in the Codex Atlanticus VI-VII. 
PB90-121187/GAR 006,680 PC A09/MF A01 
PB90-121195/GAR 
Petrology and Geochemistry of the Ambela Granitic Com- 


x. 
Psgo-121 195/GAR 006,465 PC A13/MF A02 
PB90-121229/GAR 
Use of Coxian-Type Distributions in a General Model of the 
Maximum of Bivariate Random Variables. 
PB90-121229/GAR 006,204 PC A03/MF A01 


PB90-121237/GAR 
Kit Completion Time in Two-Stage peut Systems. 
PB90-121237/GAR 006,085 A03/MF A01 
PB90-121245/GAR 


Objective Time-Integration Procedure for Isotropic Rate-Iin- 
fm a and Rate-Dependent Elastic-Plastic Constitutive 


Peo0.121245/GAR 
PB90-121278/GAR 

Investigating Causes of Maintenance Downtime and Trou- 

— Difficulty in Computer-integrated Production 

boo. 121278/GAR 006,079 PC A14/MF A02 
PB90-121294/GAR 

Interpretation of CAD (Computer Aided Design) Models 

through IGES (Initial Graphics Exchange Specification) 


Interface 
PB90-121294/GAR 006,099 PC A04/MF A01 
PB90-121302/GAR 


Implicit Time-Integration Procedure for a Set of Internal 
Variable Constitutive Equations for Isotropic Elasto-Visco- 


P90. 191302/GAR 006,162 PC A03/MF A01 


PB90-121310/GAR 


Lg gs Procedure for a Set of Internal Variable 
ype Elasto-Vi lastic Constitutive Equations. 
Peo 1213 10/0A 006,163 PC A0S/MF A01 


PB90-121328/GAR 
Constitutive Equations for Large Deformations of Metals at 


High Temperatures. 
006,164 PC A03/MF A01 


Research, Jan 
005,634 


June 1989. 
A12/MF A02 


006,161 PC A04/MF A01 


PB90-121328/GAR 
PB90-121336/GAR 


Mechanisms in Compressible Cake Filtra’ 
PB90-121336/GAR 006,018 an A08/MF A01 


pte ec 


Increasing Roll Life for Steel Rolling Processes. 
P890-121344/GAR 006,165 PC A06/MF A01 


PB90-121351/GAR 
Knowledge Aided Architectural 


n. 
PB90-121351/GAR 

PB90-121369/GAR 
Se System for Seismic Design of Regular Highway 


PBOe 21369/GAR 005,558 PC A08/MF A01 
PB90-121377/GAR 


Statistical Evaluation of Nonlinear Response of Seismic |so- 
lation Systems. Volume 1. 
PB90-121377/GAR 


PB90-121948/GAR 
Simulation of Sound Field Using Boundary Element 


Method. 

PB90-121948/GAR 006,086 PC A03/MF A01 
PB90-122011/GAR 

World Tobacco Situation, September 1989. 


Problem Solving and 
005,368 PC A09/MF A01 


005,395 PC A13/MF A02 


PB90-122011/GAR 
PB90-122037/GAR 


005,095 PC A04/MF A01 
Full-Time Sate the Reserve a. 

PB90-122037/GAR 006, PC A03/MF A01 

PB90-122052/GAR 


D890. 122082/GAR 008 096 PC 03/MF A01 


PB90-122110/GAR 


Inter-Service Transfer of 
PB90-122110/GAR 


PB90-122144/GAR 
phere y 5 Py Analysis of the Dynamic Behavior of Recre- 
PEO. 120144/GAR 006,954 PC A04/MF A01 
PB90-122177/GAR 
NAIC (National AIDS Information Clearinghouse) Confer- 
Calendar. 


ence 5 
PB90-122177/GAR 006,296 PC A04/MF A01 
PB90-122193/GAR 


Officers. 
006,447 PC A02/MF A01 


Patterns: R and D in the United States. 
PB90-122193/GAR 005,042 PC A04/MF A01 


PB90-122201/GAR 
ae nn te Grain and Products, September 


PBOO-1 22201/GAR 005,097 PC A04/MF A01 
PB90-122235/GAR 


World Cotton Situation, October 1989. 
PB90-122235/GAR 


PB90-122250/GAR 
Selected on Diseases and Parasites of Fishes: 
Books, , and Reviews, 1978-1989. 
PB90-122250/ 006,598 PC A03/MF A01 
PB90-122268/GAR 
Wood emg =! International Trade and Foreign Markets, 


Peo0. 122268/GAR 005,418 PC A04/MF A01 
PB90-122276/GAR 

Tenue aux Moisissures de Differents Materiaux Composites 

(Mold Resistance of Different Comoe Materials). 

PB90-122276/GAR 152 PC E03/MF E03 
PB90-122342/GAR 


Software Development Trends. 
PB90-122342/GAR 


PB90-122359/GAR 
VTT (Valtion Teknillinen Tutkimuskeskus) Collection of > 
dustrial Microorganisms. Catalogue of 


005,098 PC A03/MF A01 


005,677 PC A17/MF A03 


of Strains. Second Ei 


tion, 1989. 
PB90-122359/GAR 006,268 PC A07/MF A01 
PB90-122367/GAR 
pay ny ~ des Maye oo Bases sur la Vitesse 
Course: Description d'un Ensemble Calculateur-Logiciel 
‘Computerization of Track Tests Based on Speed: Techni- 


cal Details of the Combination). 
PB90-122367/GAR 006,068 PC E04/MF E04 
PB90-122375/GAR 


aaeeien Gon, Vests > Woman Game a fe Sas 
de Course: Fiche de l’Ensemble Calculateur-Lo- 
onpmanegnen of Track Tests Based on Speed: 
of a Computer-Software Combination). 
PB90-122375/GAR 006,069 PC E04/MF E04 
PB90-122383/GAR 


Etude du Radical OH dans une Flamme a Haute Pression 
par ORASC Resonnante (Stuy of te OF adeal na 
oo © Coherent Anti-Stokes 


Raman Scai 
PB90-122383/' 005,569 PC E05/MF E05 
PB90-122417/GAR 


Characteristics of the [IAEA Correlation Monitor Material for 


PB90-122417/ 006,572 PC A04/MF A01 
PB90-122425/GAR 

jee seg the Fire Resistance Properties of Upholstered 

PB90-122425/GAR 005,371 PC A04/MF A01 
PB90-122441/GAR 

Superfund Record —., (EPA Gam 3): Bally 

—_ _ Contamineson, F ‘A. (First Remedial Action), 


June 
PEO 122 DoaAt /GAR 006,019 PC A05/MF A01 
PB90-122458/GAR 
Superfund Record 
= and Gravel, IL. 
PB90-122458/GAR 


PB90-122466/GAR 
Geepeatee es fariation in Surgical Fees. 
PB90-122466/GAR 006,060 PC A09/MF A01 


PB90-122524/GAR 


Resolution Numerique des Problemes Elastoplastiques Sta- 
tionnaires (Numerical Solution of Stationary Elastoplastic 


Problems). 
PB90-122524/GAR 006,166 PC E04/MF E04 


of Decision (EPA R 5): Wauconda 
(Second Ri emnadiel Acton March 


006,020 PC A06/MF A01 


PB90-122582/GAR 006,074 PC A0G/MF A01 


PBS0-122862/GAR 


PB90-122540/GAR 


Defense | System = Procedures 


Manual. Volume 5. Sata Ba Bank ix 
PB90-122540/GAR PC A04/MF A01 


006,386 PC A02/MF A01 


Ry. System (DIDS) Procedures 

PBoO 12257a/GAR ol Management Change 3 A01 
PB90-122581/GAR 

Defense integrated System (DIDS) Procedures 

Manual. Volume 6. Supply Rh: 

PB90-122581/GAR 508 PO NOS/ME A0o1 
 eaaees ein 

Manual volun 2. Multote Apeticaton ~— 

PB90-122607/GAR 
PB90-122631/GAR 


av Bakterier och Virus —— DNA-Prober (identi- 
fication of and Viruses -_ Probes). 
PB90-122631/GAR 006,343 PC A03/MF A01 
PB90-122649/GAR 


a’ ee of Hot-Isostatic-Pressed Silicon Nitride. 
/GA\ 006,127 PC A03/MF A01 
ain 


Instrumentation of Pendulum impactor Using Metal Foil 


Strain 
PB90-1 /GAR 006,071 PC A03/MF A01 
PB90-122672/GAR 


Procedures 
Change 


006,389 PC A03/MF A01 


Superfund Record of os (EPA dm 4): Aberdeen 

Pestode/Farway, Six, NC. (First Remedial Action), June 

PB90-122672/GAR 006,476 PC A05/MF A01 
PB90-122680/GAR 


We on Enriched Air Nitrox Divi 
PO00. 125680/ /GAR 006,372 PC A08/MF A01 
PB90-122698/GAR 


— Trade Commission, Public Information and Educa- 


PB90-122698/GAR 005,404 PC A02/MF A01 
PB90-122706/GAR 
Ecological Studies of Some Range Grasses in Peshawar 


Valley. 
890-122706/GAR 006,482 PC A12/MF A02 
PB90-122714/GAR 


Species Profiles: Life Histories and Environmental Require- 
ments of Coastal Fishes and Invertebrates (Mid-Atlantic): 


Weakfish. 

PB90-122714/GAR 006,040 PC A03/MF A01 
PB90-122722/GAR 

Species Profiles: Life Histories and Environmental Require- 

ments of Coastal Fishes and Invertebrates (North Atlantic): 

Rainbow Smeit. 

PB90-122722/GAR 006,599 PC A03/MF A01 
PB90-122730/GAR 


Species Profiles: Life Histories and Environmental Require- 
ments of Coastal Fishes and Invertebrates (South Florida). 
Black, Red, and Nassau Groupers. 

GAR 006,600 PC A03/MF A01 


Species Profiles: Life Histories and Environmental Require- 
ments of Coastal Fishes and Invertebrates (Mid-Atlantic): 


Atlantic Menhaden. 

PB90-122748/GAR 006,601 PC A03/MF A01 
PB90-122755/GAR 

Solar-Geophysical Data Number 541, September 1989. Part 

2 (Comprehensive Reports). Data for March 1989 and Mis- 

cellaneous. 

PB90-122755/GAR 005,159 PC A09/MF A01 
PB90-122763/GAR 


Solar-Geophysical Data Number 541, September 1989. 

1 (Prompt Reports). Data for August, July 1989, Sis 

PB90-122763/GAR 005,160 PC A08/MF A01 
PB90-122771/GAR 


Superfund Record of Decision (EPA Ri 3): Kimberton, 
PA. (Second Remedial Action), June 198 
PB90-122771/GAR 006,021 “PC A06/MF A01 


PB90-122813/GAR 
Petri Nets in Algebraic Theories: A Category Theory Ap- 
122813/GAR 005,678 PC A03/MF A01 

PB90-122839/GAR 


Modelling Protocols for the Byzantine Generais 
Problem Dan Pri iets. 
PB90-122839/GAR 005,643 PC A05/MF A01 


PB90-122862/GAR 
tions on Hydraulic and Geotechnical E 7 
Numerican Model bron ey = WA- 
or and Current Hi ): A Third Generation 
for Hindcasting of Wind Waves on Tides in Shelf 
PB90-122862/GAR 006,607 PC AOS/MF A01 
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PB90-122870/GAR 
Comparison of Automatic Monitoring Systems in Automatic 


Hogs | 
PB90-122870/GAR 005,256 PC A03/MF A01 
PB90-122904/GAR 


Report of the ISSMFE (International Society for Soil Me- 
chanics and Foundation Engineering) Technical Committee 
on Penetration Testing of Soils-TC 16 with Reference Test 
Procedures; CPT (Cone Penetration Test), SPT (Standard 
Penetration Test), DP (Dynamic Probing), WST (Weight 


Sounding Test). 
PB90-132904/GAR 005,561 PC A04/MF A01 
PB90-122938/GAR 


Synthesis of Some Rot eee Amino Acid Esters 
and an and. on Attorp to Prepare Di-(N-Carboxy Methyl Amino 
Acids Esters)-Sulphones for Possible Antimicrobial Activity. 
PB90-1 B2aSN/GAR 005,434 PC A07/MF A01 


PB90-122946/GAR 
Characterization of Polymer and Colloidal Particles by Light 


Scattering Techni 
PB90-1 /GAI 005,509 PC A13/MF A02 
PB90-122979/GAR 


lon Exchange Properties of New Crystalline Inorganic lon 


Saparene. 
PB90-122979/GAR 005,510 PC A12/MF A02 
PB90-123027/GAR 

Characterization of Nylon 12 (Polymer) by Various Tech- 


PB90-123027/GAR 005,522 PC A17/MF A02 
PB90-123035/GAR 


Non-Waste Technology. Volume 1. 
PB90-123035/GAR 006,046 PC A19/MF A03 


PB90-123167/GAR 


Defense Integrated Data System (DIDS) Procedures 
Manual. Volume 1. General and Administrative Information. 


Change 5. 
PB90-123167/GAR 006,390 PC A03/MF A01 
PB90-123175/GAR 


Defense Integrated Data System (DIDS) Procedures 
Manual. Volume 10. Multiple Application Reference. Errata. 
PB90-123175/GAR 006,391 PC A01/MF A01 


PB90-123183/GAR 


Defense Integrated Data System _—, Procedures 
Manual. Volume 4. Item Identification. Cha 
PB90-123183/GAR 006,392 o2/MF A01 


PB90-123209/GAR 


Role of ADRDA (Alzheimer’s Disease and Related Disor- 
ders Association) Chapters in Providing Information and Re- 
ferral Services for Persons with Dementia. 
PB90-123209/GAR 005,334 PC A03/MF A01 
PB90-123217/GAR 
Inelastic Seismic R 
Rise Shear Walls and 
PB90-123217/GAR 
PB90-123225/GAR 


Computer Program for Inelastic Analysis of 3-Dimensional 
Reintorced-Concrete and Steel Seismic ee. 
PB90-123225/GAR 005,397 PC A09/MF A02 


PB90-123233/GAR 


Defense integrated Data System (DIDS) Procedures 
Manual. Volume 8. Document Identifier Code (DIC) Input/ 


Output (I/O). Change 4 
PB90-123233/GAR 006,393 PC A03/MF A01 
PB90-123241/GAR 


Defense Integrated Data oo (DIDS) Procedures 
— Volume 13. Materiel Management Decision Rule 
PB90-123241/GAR 
PB90-123258/GAR 
Defense integrated Data System (DIDS) Procedures 
Manual. Volume 12. Data —— Dictionary and Glossary 


of Terms/Acronyms. Cha 
” 006,395 PC A14/MF A02 


nse of Reinforced-Concrete Low- 
uilding Structures. 
005,396 PC A19/MF A03 


006,394 PC A15/MF A02 


PB90-123258/GAR 
PB90-123266/GAR 


Defense Integrated Data System (DIDS) Procecures 
Manual. Volume 16. Logistics Remote Users Network. 
PB90-123266/GAR 006,396 PC A12/MF A02 


PB90-123290/GAR 


Defense integrated Data System (DIDS) Procedures 
Manual. Volume 10. Multiple Application Reference. 


Change 2. 
PB90-123290/GAR 006,397 PC A05/MF A01 


PB90-123373/GAR 


Fuelwood Consumption of Midsouth Pulpmills, 1987. 
PB90-123373/GAI 006,192 PC A02/MF A01 
PB90-123399 


Calcium Hydroxyapatite Precipitated from an Aqueous Solu- 
tion: An International Multimethod pipe ge 
PB90-123399 005,426 Not available NTIS 


PB90-123696 


Adhesive Bonding of Composites. 
PB90-123696 005,337 Not available NTIS 
PB90-123704 


Fluid Flow in Pulsed Laser Irradiated Gases; Modeling and 
Measurement. 


PB90-123704 005,444 Not available NTIS 
PB90-123712 


Microbiological Materials Processing. 


OR-46 VOL. 90, No. 3 


PB90-123712 
PB90-123720 
imate Formulation of Redistribution in the Ly(alpha), 


Ly(beta), H(alpha) System 
PB90-123720° 006,797 Not available NTIS 
PB90-123738 
Neutron Scattering and Its Effect on Reaction Rates in 
Neutron Absorption Experiments. 
006, 798 Not available NTIS 


006,269 Not available NTIS 


PB90-123738 
PB90-123746 
Neonlike Ar and Cl 3p-3s Emission from a theta-pinch 


Plasma. 
PB90-123746 006,799 Not available NTIS 
PB90-123753 
Facile — of 1-Nitropyrene-d9 of 4 Isotopic Purity. 
PB90-123753 005,435 Not available NTIS 
PB90-123761 
Exoergic Collisions of Coid Na*-Na. 
PB90-123761 006,800 Not available NTIS 
PB90-123779 
Pathways for Microstructural Development in TiAl. 
PB90-123779 006,189 Not available NTIS 
PB90-123787 
Millimeter- and Submillimeter-Wave Surveys of Orion A 
Emission Lines in the Ranges 200.7-202.3, 203.7-205.3, 


and 330-360 GHz. 
PB90-123787 005,161 Not available NTIS 
PB90-123795 


Substitutes for N-Phenyiglycine in Adhesive Bonding to 


Dentin. 

PB90-123795 005,338 Not available NTIS 
PB90-123803 

Magnetic Order of Pr in PrBa2Cu307. 

PBS0-123803 006,731 Not available NTIS 
PB90-123811 

Teleoperation and Autonomy for Space Robotics. 

PB90-123811 006,841 Not evaiable NTIS 
PB90-123829 


Pressure Dependence of the Cu Magnetic Order in 


RBa2Cu306 + x. 
PB90-123829 006,732 Not available NTIS 
PB90-123837 


Spectroscopy of Autoionizing States Contributing to Elec- 


tron-impact lonization of lons. 
PB90-123837 006,801 Not available NTIS 
PB90-123845 
Electron-impact lonization of La(q+ ) lons (q= 1,2,3). 
PB90-123845 006,802 Not available NTIS 
PB90-123852 
Sub-Doppler Infrared Spectroscopy in Slit Supersonic Jets: 
A Study of all Three van der Waals Modes in nu1-Excited 


ArHC1. 

PB90-123852 005,511 Not available NTIS 
PB90-123860 

Apparent Spectroscopic Rigidity of Floppy Molecular Sys- 


tems. 

PB90-123860 005,512 Not available NTIS 
PB90-123878 

Initial Stages of Heteroepitaxial Growth of InAs on Si(100). 

PB90-123878 006,733 Not available NTIS 
PB90-123886 

Generic Liposome Reagent for Immunoassays. 

PB90-123886 006,219 Not ‘available NTIS 
PB90-123894 

EMATs (Electromagnetic Acoustic Transducers) for Roll-By 

Crack Inspection of Railroad Wheels. 

PB90-123894 006,933 Not available NTIS 
PB90-123902 

Applications of ETRAN Monte Carlo Codes. 

PB90-123902 006,803 Not available NTIS 
PB90-123910 

Cross Sections for Bremsstrahlung Production and Elec- 


tron-impact lonization. 
PB90-123910 006,804 Not available NTIS 


PB90-123928 

Overview of ETRAN Monte Carlo Methods. 

PB90-123928 006,805 Not available NTIS 
PB90-123936 

Collisional Losses from a Light-Force Atom Trap. 

PB90-123936 006,806 Not available NTIS 
PB90-123944 

Merit Functions and Nonlinear Programming. 

PB90-123944 006,205 Not available NTIS 
PB90-123951 

High-Accuracy Gas Analysis via Isotope Dilution Mass 

Ss ‘ometry: Carbon Dioxide in Air. 

PB90-123951 005,287 Not available NTIS 
PB90-123969 

Experiences in Environmental Specimen Banking. 

PB90-123969 006,047 Not available NTIS 
PB90-123977/GAR 


Development of Implantable Cardiac Biventricular Assist 


and Replacement Devices. 
PB90-123977/GAR 005,349 PC A04/MF A01 
PB90-123985/GAR 


a Geophysical Data. Data Summary January-March 


PB90-123985/GAR 
PB90-123993/GAR 


Measurement of Reflection and Impedance in a Beam by 
the Structural Intensity Technique. 
PB90-123993/GAR 005,385 PC A04/MF A01 


PB90-124017/GAR 


PVDF Contact Probes. 
PB90-124017/GAR 


PB90-124025/GAR 
Sound Insulation Indices: A Proposal for Revision of ISO 


717. 
PB90-124025/GAR 005,369 PC A03/MF A01 
PB90-124033/GAR 


Pseudorandom Number Generators Revisit 
PB90-124033/GAR 005,679 PG A03/MF A01 


PB90-124041/GAR 
—— and Technology Information Services and Systems 


PBO0-12 24041/GAR 006,075 PC A0S/MF A01 
PB90-124132/GAR 


Work Zone Traffic Management Mae bs a Meth- 
ods for Precast Concrete Safety Shaped Barri 
PB90-124132/GAR 006,955 PC AC ‘A04/MF A01 


PB90-124140/GAR 


Aldring av Taetskikt pa Tak: Jaemfoerelse Mellan Olika Al- 
dringsmetoder Gai ing of Roof Coverings). 
PB9O-124140/ 005,386 PC A04/MF A01 


PB90-124165/GAR 


Analysis of an Associative Text R 
PB90-124165/GAR 


PB90-124181/GAR 


Beaufort Sea Mesoscale Circulation Study. 
PB90-124181/GAR 006,608 


PB90-124280/GAR 


Results of the Phase 1 Archaeological Reconnaissance of 
a One-Acre Land Divestiture (Tract JO4-| Parcel A) in the 
Upper Mississippi River National Wildlife and Fish Refuge, 


Jo Daviess County, Illinois. 
PB90-124280/GAR 005,314 PC A03/MF A01 
PB90-124371/GAR 


Superfund Record ¢ Decision (EPA Region 6): Sheridan 
— Services, TX. (First Remedial Action), December 


1988. 
PB90-124371/GAR 006,022 PC A08 
PB90-124397/GAR 


Traffic Safety Theory and Research Methods: Session 1. 
Context and Scope of Traffic-Safety Theory. 
PB90-124397/GAR 006,956 PC A08/MF A01 


PB90-124405/GAR 
Traffic Safety Theory and Research Methods: Session 2. 


Models for Evaluation. 
PB90-124405/GAR 006,957 PC AO5/MF A01 
PB90-124413/GAR 


Traffic Safety Theory and Research Methods: Session 3. 
Theoretical Analysis and Models. 
PB90-124413/GAR 006,958 PC A05/MF A01 


PB90-124421/GAR 


Traffic Safety Theory and Research Methods: Session 4. 


Statistical Analysis and Models. 
PB90-124421/GAR 006,959 PC A07/MF A01 


PB90-124439/GAR 


Evolving Financial Services Sector, 1970-1988. 
PB90-124439/GAR 005,401 PC A06/MF A01 


PB90-124454/GAR 
Fiscal Year 1988 Program Report (Arizona Water Re- 


sources Research Center). 
PB90-124454/GAR 006,041 PC A03/MF A01 
PB90-124561/GAR 


Feasibility of Cool Storage Systems in Refrigeration. 
PB90-124561/GAR 005,816 PC ‘A0S/MF A01 


PB90-124587/GAR 


Superfund Record of Decision (EPA Region 2): Bog Creek 
Farm, NJ. (Second Remedial Action), June 1989. 
PB90-124587/GAR 006,023 PC ‘A03/MF A01 


PB90-124595/GAR 


Isolation and Identification of Active Ingredients from Plants 


by Complexation Method. 
PB90-124595/GAR 006,224 PC A05/MF A01 


PB90-124629/GAR 


interpretation of the Pressuremeter Test in Clay Allowing 
for Membrane End Effects and Material erty 
PB90-124629/GAR 005,562 PC A03/MF A01 


PB90-124637/GAR 
Triaxial Testing of Dry Granular Solids at Very Low 
tresses. 


PB90-124637/GAR 005,398 PC A04/MF A01 
PB90-124744/GAR 


Secretary of Defense Maintenance Awards Pr 
PB90-124744/GAR 006,398 PC 


PB90-124751/GAR 
Award of Trophies and Similar Devices in Recognition of 


Accomplishments. 
006,399 PC A01/MF A01 


005,191 PC A04/MF A01 


005,747 PC A03/MF A01 


inition Method. 
005,691 PC A04/MF A01 


PC A19/MF A03 


ram. 
02/MF A01 


PB90-124751/GAR 
PB90-124769/GAR 
Interment Allowance for Deceased Active Duty Personnel. 
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PB90-124769/GAR 
PB90-124777/GAR 
He negpne Claims and Adoption tay ay toa Involving Mem- 
bers and Former Members of the Armed 
PB90-124777/GAR 006,400 PC ‘A02/ MF A0O1 
PB90-124785/GAR 
Civilian Career Mana: 
PB90-124785/GAR 
PB90-124793/GAR 
DOD (Department of Defense) Civilian Career Knowledge 


Test Program. 
PB90-124793/GAR 006,402 PC A01/MF A01 
PB90-124801/GAR 


Provision of Free Public Education for Eligible Dependent 
Children Pursuant to Section 6, Public Law 81-874, as 


Amended. 

PB90-124801/GAR 006,403 PC A03/MF A01 
PB90-124819/GAR 

Mobilization Preparedness Planning for the DOD (Depart- 

ment of Defense) U.S. Citizen Civilian Work Force. 

PB90-124819/GAR 006,404 PC A03/MF A01 
PB90-124827/GAR 


Entry Age for Selected Firefighter and Law Enforcement 


PB90-124827/GAR 006,405 PC A01/MF A01 
yee ing 


006,448 PC A01/MF A01 


006,401 PC A02/MF A01 


in Nationals. 
3,406 PG AO1/MF A01 


im for Forei 
Ft BaSe/GA 


PB90-124843/GAR 
Home Leave for DOD (Department of Defense) Civilian Em- 


ees. 
Paton 24843/GAR 006,426 PC A01/MF A01 
PB90-124850/GAR 
Advance Pay Incident to a Permanent Change of Station 
Services. 


(PCS) for Members of the Uniformed 
PB90-124850/GAR 006,442 PC A02/MF A01 


PB90-124868/GAR 

Allotments for Child and Spousal Support. 

PB90-124868/GAR 006,427 PC A03/MF A01 
PB90-124876/GAR 

St Pay for Medical Corps Officers. 

90-124876/GAR 

PB90-124884/GAR 

Armed Forces Health Professions Scholarship Program. 

PB90-124884/GAR 006,429 A03/MF A01 
PB90-124892/GAR 

Contributions to State Retirement Programs for National 


Guard Technicians. 
006,407 PC A02/MF AG1 


006,428 PC A02/MF A01 


PB9G-124892/GAR 
PB90-125055/GAR 

Federal ADP and Telecommunications Standards Index. 

PB90-125055/GAR 005,684 PC A04/MF A01 
PB90-125071/GAR 

Offshore Scientific and Technical Publications, February- 


July, Spring 1989. 

PB90-125071/GAR 006,481 PC A03/MF A01 
PB90-125089/GAR 

Controlling Decay in Waterfront Structures: Evaluation, Pre- 

vention, and Remedial Treatments. 

PB90-125089/GAR 005,372 PC A03/MF A01 
PB90-125246/GAR 

Evaluating Distance Learning Technology. 

PB90-125246/GAR 005,315 PC A03/MF A01 
PB90-125287/GAR 


pa of Distance Education Policies in State Education 


PBe0- 12: 25287/GAR 005,316 PC A04/MF A01 
PB90-125295/GAR 


Distance Learning Case Studi 
PB90-125295/GAF' 


PB90-500000/GAR 
Exhaust Gas Recycle (EGR) Setup and Reduction Pro- 


rams (for Microcomputers). 
B90-500000/GAR 005,861 CP DO01 


PB90-500026/GAR 
USDA om States Department of Agriculture) Dietary 


Analysi: for Microcomputers) 
PBOO 500028/GA i — 


vmpenaaah 


National Medical Expenditure Survey: Household Survey 
(eBCDIC F Characteristics/Home Provide Data, Round 1 


DIC Files) 1987. 
PB90-500224/GAR 006,051 CP T03 
PB90-500232/GAR 


National Medical Expenditure Survey: Household Survey 
Population Characteristics/Home Provide Data, Round 1 


(SAS Files) 1987. 
006,052 CP T03 


S. 
005,317 PC A17/MF A03 


005,110 CP D99 


PB90-500232/GAR 
PB90-500257/GAR 
ISCST: Industrial Source Complex Short Term. EPA/ORD 


(Environmental Protection Agency/Office of Research and 
Development) Air Quality Simulation Model (for Microcom- 


puters). 

PB90-500257/GAR 005,862 CP D03 
PB90-500265/GAR 

LONGZ and SHORTZ. EPA/ORD ———_ Protec- 

tion Agency/Office of Research and Development) Air 

Quality Simulation Models. 


PB90-500265/GAR 
PB90-500273/GAR 
CDN2: Climatological Model, Version 2.0. EPA/ 
ORD (Environmental Protection Agency/Office of Research 
and Development) Air Quality Simulation Model. 
PB90-500273/GAR 005,864 CP DO1 
PB90-500281/GAR 
BLP: Bouyant Line and Point Source i 
EPA/ORD (Environmental Protection Agency/Office of Re- 
search and Development) Air Quality Simulation Model. 
PB90-500281/GAR 006,190 CP DO1 
PB90-500299/GAR 
CALINE: California Line Source Model. EPA/ORD (Environ- 
mental Protection Agency/Office of Research and Develop- 
ment) Air Quality Simulation Model. 
PB90-500299/GAR 
PB90-500307/GAR 
MPTER. EPA/ORD (Environmental Protection / 
Office of Research and Development) Air Quality Simula- 


tion Model. 
005,866 CP DO02 


005,863 CP DO3 


005,865 CP D02 


PB90-500307/GAR 
PB90-500315/GAR 


RAM. EPA/ORD (Environmental Protection Agency/Office 
of Research and Development) Air Quality Simulation 


Model. 
PB90-500315/GAR 005,867 CP DO01 
PBS0-500323/GAR 


CRSTER: EPA/ORD (Environmental Protection Ai / 
Office of Research and Development) Air Quality Simula- 


tion Model. 
PB90-500323/GAR 005,868 CP DO1 


PB90-500331/GAR 


PTPLU. EPA/ORD (Environmental Protection / 

Office of Research and Development) Air Quality Simula- 

tion Model. 

PB90-500331/GAR 005,869 CP DO1 
PB90-500349/GAR 


VALLEY. EPA/ORD (Environmental Protection A 
Office of Research and Development) Air Quality 
tion Model. 
PB90-500349/GAR 
PB90-500356/GAR 


MPTER. EPA/ORD (Environmental Protection A 
Office of Research and Deveiopment) Air Quality 
tion Model (for Microcomputers). 
PB90-500356/GAR 
PB90-500364/GAR 


COMPLEX1. EPA/ORD (Environmental Protection 
Office of Research and Development) Air Quality 
tion Model (for Microcomputers). 
PB90-500364/GAR 
PB90-500372/GAR 

RTDM 3.2: Rough Terrain Diffusion Model. EPA/ORD (En- 
vironmental Protection Agency/Office of Research and De- 
velopment) Air Quality Simulation Model. 

005,873 CP DO1 


imula- 
005,870 CP DO1 


od 


005,871 CP D02 


ncy/ 
imula- 


005,872 CP DO01 


PBS90-500372/GAR 
PB90-500380/GAR 

ISCLT: Industrial Source Complex Long Term. EPA/ORD 

(Environmental Protection Agency/Office of Research and 

Development) Air Quality Simulation Model. 

PB90-500380/GAR 005,874 CP DO3 
PB90-500398/GAR 

ISCST: Industrial Source Complex Short Term. EPA/ORD 


(Environmental Protection Agency/Office of Research and 
Development) Air Quality Simulation Model. 
PB90-500398/GAR 005,875 CP DO3 
PB90-500406/GAR 
CDN2: Climatological Dispersion Model, Version 2.0/ EPA/ 
ORD (Environmental Protection Agency/Office of Research 
and Development) Air Quality Simulation Model (for Micro- 


computers). 
PB90-500406/GAR 005,876 CP DO01 
PB90-500414/GAR 
COMPLEX1. EPA/ORD (Environmental Protection ——_ 
Office fel — and Development) Air Quality Simula- 


tion Mi 
PB90- 500414/GAR 005,877 CP DO1 
PB90-500422/GAR 


Meteorological Processor for Regulatory Models (MPRM- 
1 


1.1). 

PB90-500422/GAR 005,878 CP D99 
P890-500430/GAR 

Meteorological Processor for Regulatory Models (MPRM- 


1.1) (for Microcomputers). 
PB90-500430/GAR 005,879 CP D99 


PB90-500448/GAR 
Vital Statistics Mortality Data, Multiple Cause of Death 
Detail, 1987. 
PB90-500448/GAR 

PB90-500455/GAR 
USDA (United States Department of Agriculture) Nutrient 
Data Base for Standard Reference, Release 8. 
PB90-500455/GAR 005,111 CP T02 


PB90-500463/GAR 


USDA (United States Department of Agriculture) Nutrient 
Data Base for Standard Reference, Abbreviated Version, 


Release 8. 
PB90-500463/GAR 005,112 CP T02 
PB90-500471/GAR 


USDA (United States 


006,053 CP T99 


Department of Agriculture) Nutrient 
Data Base for Standard Reference, Release 7, Supplement. 


PB90-851668/GAR 


PB90-500471/GAR 
PB90-500489/GAR 
US Sprint’s FTS2000 Levelised Prices to Federal Agencies 


(for Apple Mi 
005,627 CP D14 


005,113 CP T02 


PB90-500489/GAR 
PB90-500497/GAR 


Coal Distribution Data, 1988 (EIA Form 6). 
PB90-500497/GAR 


PB90-500505/GAR 


Quarterly Coal R (QCR), 1988. 
PB90-500505/GA\ 


PB90-500513/GAR 
Annual Electric Generator Report (Form EIA-860) 1900- 


1988 (ASCII). 
PB90-500513/GAR 005,780 CP T02 
PB90-500521/GAR 


Annual Electric Generator Report (Form EIA-860) 1900- 
1988 (EBCDIC). 
005,781 CP T02 


005,812 CP T02 


005,813 CP T02 


PB90-500521/GAR 
PB90-851015/GAR 
Gastrointestinal Ulcers. hy 1979-August 1989 (Cita- 


tions from the Life Sciences Coll 
PB90-851015/GAR 006,244 PC NO1/MF NO1 
PB90-851023/GAR 


Fire Safety in Aircraft. September 1970-August 1989 (Cita- 
Database). 


tions from the NTIS 
P90-851029/GAR 006,960 PC NO1/MF NO1 
PB90-851130/GAR 
Sol-Gel Processes and Materials. April 1977-October 1989 
og from the International Aerospace Abstracts Data- 
PB90-851130/GAR 006,128 PC NO1/MF NO1 
PB90-851288/GAR 
Fire fo Cee, » me 1970-November 1989 (Citations 


pp90-881288/GAR 006,061 PC .NO1/MF NO1 
PB90-851296/GAR 

, Operation, and Performance. March 
{Citations from the Searchable Physics 
Database). 


006,691 PC .NO1/MF NO1 


1875-October 198 


Information Notoes 
PB90-851296/GAR 

pera 
Soon and Trapping of Atomic Particles. J 


january 
1989 (Citations from the NTIS Database). 
poo 801487/GAA 006,692 PC .NO1/MF NO1 


PB90-851460/GAR 


Laser Technol Foreign Language Translations from the 

Joint Publications Research Research Service. June 1970-June 1989 

(Citations from the NTIS Database). 

PB90-851460/GAR 006,693 PC NO1/MF NO1 
PB90-851478/GAR 

Aerospace Medicine: For Translations from 

the Joint Publication Reset r¥ 1971-Octo- 

ber 1989 (Citations from the NTIS Database). 

PB90-851478/GAR 006,245 PC .NO1/MF NO1 
PB90-851486/GAR 


Forest Statistics and Inventories. August 1970-October 
1989 (Citations from the NTIS Database). 
PB90-851486/GAR 006,455 PC NO1/MF NO1 


PB90-851494/GAR 


Fiber Optic or Optical Fiber Chemical and Gas Sensors. 
June 1988-November 1989 (Citations from the INSPEC: In- 
formation Services for the Physics and Engineering Com- 


munities Database). 
PB90-851494/GAR 006,062 PC NO1/MF NO1 
PB90-851502/GAR 


Fiber Optic Temperature Measurement, Sensors, and Ther- 
mometers. June 1988-November 1989 (Citations from the 
INSPEC: Information Services for the Physics and Engji- 


neering Communities Database). 
PB90-851502/GAR 006,070 PC .NO1/MF NO1 


PB90-851510/GAR 


Mexico Earthquake 1985: Seismic Damage -- 

and Ri pt Fan December 1985-October 1989 ( 

tions from the Compendex Database). 

PB90-851510/GAR 006,466 PC NO1/MF NO1 
PB90-851577/GAR 

Neural Nets: Biomedical and N 

January 1989-October 1989 (Citations from 


Database). 

PB90-851577/GAR 
PB90-851585/GAR 

Neural Nets: Artificial Networks. January 1989-October 

1989 (Citations from the Compendex Database). 

PB90-851585/GAR 005,343 PC NO1/MF NO1 
PB90-851643/GAR 

Earthquake Engineering: Soil Structure Interactions in Nu- 

clear Reactor Seismic Design. January 1 

1989 (Citations from the Energy Data Base). 

PB90-851643/GAR 005,399 PC NO1/MF NOt 
PB90-851668/GAR 

Fiber Optics for Industrial Sensi and Process 

Control Applications. June sone Hiovomber 1000 (Citations 

from the INSPEC: Information Services for the Physics and 


Communities Database). 
PB80-51068/GAR 006,694 PC NO1/MF NO1 


OR-47 


ical Networks. 
Compendex 
005,342 PC NO1/MF NO1 


February 01, 1990 
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PB90-852575/GAR 
Personal Computer Bus Interface: Enhanced Small Device 
Interface (ESDI). March 1983-November 1989 (Citations 
from the INSPEC: information Services for the Physics and 
Engineering Communities Database). 
PB: 52575/GAR 005,644 PC .NO1/MF NO1 
PB90-852583/GAR 
Digital Phase Locked Loops. January 1975-November 1989 
(Citations from the INSPEC: Information Services for the 
Physics and Engineering Communities Database). 
PB90-852583/GAR 005,719 PC NO1/MF NO1 
PB90-852591/GAR 
Int ted Circuits: CMOS and Bipolar Technology. August 
1968. September 1989 (Citations from the Ei Engineering 
Meetings Database). 
PB90-852591/GAR 
PD-CC-8904 
Transfer of Files between IE-32C PC/AT CAD (Computer 
Aided Design) System and Sperry 1100 System. 
N89-30131/1/GAR 005,674 PC A03/MF A01 
PD-DU-8902 


Turbulence at the Cross Roads: The Utility and Drawbacks 


of Traditional ‘oaches. 
N89-29704/8/GAR 005,068 PC A03/MF A01 
PD-MT-8828 
Generation of Pressure Pulses by Low Velocity Impact. 
N89-29716/2/GAR 006,736 PC A03/MF A01 
PD-MT-8911 
py earn of Transformed Fraction Using ~remes Data: 
A Comparison of Various Conductivity Mode! 
N89-30007/3/GAR 006,182 Pe A03/MF A01 
PFC/IR-89-1 
Massachusetts Institute of Technology Plasma Fusion 
Center, 1988-1989 report to the President. 
DE89016050/GAR 006,703 PC A03/MF A01 
PFC/RR-89-10 
Upgrade of a fusion accident analysis code and its applica- 
tion to a comparative study of seven fusion reactor designs. 
DE89016059/GAR 006,502 PC A06/MF A01 
PHYSICAL/RR-104 
Crack and Seat Method of Pavement Rehabilitation. 
PB90-111709/GAR 005,544 PC A04/MF A01 
yy nr 
rora second single arm tests. 
DESs01 5195/GAR 
PMEL-4858 
Beaufort Sea Mesoscale Circulation Study. 
PB90-124181/GAR 006,608 PC A19/MF A03 
PNL-SA-16946 
Performance of a broadbanded ultrasonic transducer with 
coaxially mounted, nondirectional receiver. 
DE89015838/GAR 006,088 PC A03/MF A01 
PNL-SA-17216 


poser of the International Energy Agency workshop 


ation technologies. 
DE89015172/GAR 005,436 PC A05/MF A01 
PNL-6279-VOL.10 
Hanford ey ae ical Station Computer Codes. Volume 
10, The ARCHIVE Computer Code. 
DE89016175/GAR 005,251 PC A06/MF A01 


PNL-6820-VOL.1 
Hydrogeology of the 200 Areas Low-Level Burial Grounds. 
An Interim Report: Volume 1. Text. 
DE89014008/GAR 006,514 PC A12/MF A01 
PNL-6820-VOL.2 
Hydrogeo! of the 200 Areas Low-Level Burial Grounds. 


An Interim Report: Volume 2. Appendixes. 
DE89014005/GAR 006,513 PC A99 


PNL-6872 


Toxicology Studies on Lewisite and Sulfur Mustard Agents: 
Mutagenicity of Lewisite in the Salmonella Histidine Rever- 


sion Assay. 
AD-A213 146/4/GAR 006,319 PC A03/MF A01 
PNL-6873 


Toxicology Studies on Lewisite and Sulfur Mustard Agents: 
Mutagenicity of Sulfur Mustard in the Saimonelia Histidine 


Reversion Assay. 
AD-A213 102/7/GAR 006,318 PC A03/MF A01 


PNL-6887 
Freeze-dried processing of tungsten heavy alloys. 
DE89015171/GAR 006,191 PC A03/MF A01 
PNL-6906-VOL.2 
Spent fuel assembly hardware: Characterization and 10 
CFR 61 classification for waste disposal. Volume 2. Calcu- 
lated activity profiles of spent nuclear fuel assembly hard- 
ware for pressurized water reactors. 
DE89015191/GAR 006,517 PC A07/MF A01 
PNL-6906-VOL.3 
Spent fuel assembly hardware: Characterization and 10 
CFR 61 classification for waste disposal. Volume 3. Calcu- 
lated activity profiles of spent nuclear fuel assembly hard- 


ware for boiling water reactors. 
006,516 PC A08/MF A01 


005,720 PC .NO1/MF NO1 


006,499 PC A03/MF A01 


DE89015189/GAR 
PNL-6921 


Detailed analysis of the wake and free-flow characteristics 

at the Goodnoe Hills MOD-2 site. 

DE89015203/GAR 005,820 PC A05/MF A01 
PNL-6925 


Testing systems database specification. 


OR-48 VOL. 90, No. 3 


DE89016245/GAR 
PNL-6926 


Testi tems Database interface operation 
DEBoO1es4/GAR 005,026 PC AOS/ME A01 


PNL-6928 


Testing Systems Database administrator guide. 
DE89016241/GAR 005,025 PC A04/MF A01 


PNL-6935 


——— ee applications = composite phase- 
cl materials as thermal energy storage media. 
DE89015170/GAR 005,819 PC A03/MF A01 


PNL-6942 


Hanford cultural resources mat 
DE89015199/GAR 


POLICY SEMINAR-15 


Economic Adjustment in Algeria, Egypt, Jordan, Morocco, 
Pakistan, Tunisia, and Turkey. 
PB90-119207/GAR 005,414 MF A01 


PP-1498 


prema 2 Soy and Tectonics of the Orville Coast 
Begon Southern Antarctic Peninsula, Antarctica. 
PB 116708/GAR 006,464 PC A03/MF A01i 


PPPL-2640 
Effect of ICRF antenna phasing on metal impurities in 


TFTR. 

DE89014009/GAR 006,700 PC A03/MF A01 
PPRP/AD-89-3 

Solid Waste Issues Associated with Sulfur Dioxide Emis- 


sions Control. 
005,779 PC AO5/MF A01 


005,027 PC A06/MF A01 


ment pian. 
5,297 PC A13/MF A01 


PB90-120338/GAR 
PPRP/AD-89-4 


Mitigation of Acid Deposition: Liming of Surface Waters. 
PB90-120643/GAR 006,475 PC A04/MF A01 


PSI-FR-219-03 
Aurora Upgrade: Volume 3. Gradient B Drift Transport Rise- 


time Sharpening. 
AD-A213 029/2/GAR 006,505 PC A03/MF A01 
PSI-9032/TR-901-VOL-1 


CANOES II; Dynamics of Atmospheric Infrared Thermoche- 


mical Excitation. Volume 1. 
AD-A213 341/1/GAR 005,165 PC A06/MF A01 
PSI-9032/TR-901-VOL-2 


CANOES II; Dynamics of Atmospheric Infrared Thermoche- 


mical Excitation. Volume 2. 
AD-A213 342/9/GAR 005,166 PC A12/MF A02 
PSI-9032/TR-901-VOL-3 


CANOES II; Dynamics of Atmospheric Infrared Thermoche- 


mical Excitation. Volume 3. 
AD-A213 343/7/GAR 005,167 PC A11/MF A02 
PSI-9032/TR-901-VOL-4 


CANOES II; Dynamics of Atmospheric Infrared Thermoche- 


mical Excitation. Volume 4. 
AD-A213 344/5/GAR 005,168 PC A10/MF A02 
PSR-1515 


Smoke Produced by Nonurban Target-Area Fires Following 


a Nuclear Exchange. 
AD-A213 304/9/GAR 006,433 PC A08/MF A01 
PSRU-RN-2/89 


Factor TI! of Personality with Particular Emphasis on 
Cattell’s 16PF: A Literature Review. 
AD-A213 073/0/GAR 005,326 PC A03/MF A01 


PTR-1151-87-2-VOL-1-APP 
Design and Development of an intelligent Aid for Tactical 
Plan Generation and Evaluation: The INTACVAL Prototype. 


Volume 1, ix 1-3. 

AD-A213 119/1/GAR 006,412 PC A15/MF A02 
PTR-1151-87-2-VOL-2-APP 

Design and Development of an intelligent Aid for Tactical 

Plan Generation and Evaluation: The INTACVAL Prototype. 


Volume 2, Appendix 4-5. 
AD-A213 120/9/GAR 006,413 PC A07/MF A01 
PUB-41-2 


United States Tsunamis (Including United States Posses- 


sions) 1690-1988. 
PB90-116690/GAR 006,619 PC A13/MF A02 
R/D-4618-EN-01 


St of Modern Instrumentation and Methods for Astrono- 


mic Positioning in the Field. 
AD-A213 217/3/GAR 006,495 PC A07/MF A01 
R/D-5554-AN-01-F 
Process for ee ee | the Stability of HAN (Hydroxylam- 
monium Nitrate)-Based Liquid Propellants. 
AD-A212 896/5/GAR 006,630 PC AO6/MF A01 


R/D-5854-EN-01-VOL-1 


Flood Inundation Modelling Using MILHY. Volume 1. 
AD-A213 277/7/GAR 006,469 PC A10/MF A02 


R/D-5854-EN-01-VOL-2 


Flood Inundation Modelling Using MILHY. Volume 2. 
AD-A213 278/5/GAR 006,470 PC A06/MF A01 


R/D-5932-PH-01-F 
EMAT (Electromagnetic-Acoustic Transducer) System for 


Ultrasonic Vel 
AD-AZI2 | 895/7/GAR 006,656 PC A03/MF A01 
R/D-5955-CH-01 


Investigation of the Phase Stabilizing Effect of Potassium 
Fluoride on Ammonium Nitrate. 


AD-A213 042/5/GAR 
R/D-6163-MS-02 


International Symposium on Acoustic Emission from Com- 
posite Materials (3rd) (AECM-3). Held in Paris, France on 


July 17-21, 1989. 
AD-A213 234/8 006,139 Not available NTIS 
R-588 


Triaxial Testing of Dry Granular Solids at Very Low 
Stresses 


PB90-124637/GAR 005,398 PC A04/MF A01 
ap 


pay aos a of the Pressuremeter Test in Clay Allowing 
lembrane End Effects and Material Non-H neity. 
P890-124628/GAR 005,562 PC A03/MF A01 


RADC-TR-89-22 
Stochastic Modelling of EM (Electromagnetic) Scattering 


from Foliage. 
AD-A213 118/3/GAR 005,706 PC A06/MF A01 
RADC-TR-89-170 


Configuration Development for Romene' 
AD-A213 367/6/GAR 005, 505 PC A03/MF A01 


RAE-TM-SPACE-370 
Universal Elements, and Conversion Procedures to and 


from Position and Vi 
AD-A213 145/6/GAR 005,117 PC A03/MF A01 
RAND/R-3255-AF 


Aircraft Airframe Cost Estimating Relationships. Study Ap- 


proach and Conclusions. 
AD-A212 920/3/GAR 005,078 PC A06/MF A01 
RAND/R-3318-AF 


Variability in the Demands for Aircraft Spare Parts. 
AD-A212 982/3/GAR 006,349 PC A06/MF A01 


RAND/R-3385-AF 
Development of — (North Atlantic Treaty Organization) 


Tactical Air 
006,409 PC AO5/MF A01 


005,457 PC A07/MF A01 


AD-A212 931 70/GAR 
RAND/R-3482-AF 


Middie-Term Loss Prediction Models for the Air Force’s En- 
listed Force Management System. 
AD-A213 279/3/GAR 006,442 PC AO5/MF A01 


RAND/R-3533-AF 


NATO’s Anti-Tactical Ballistic Missile Requirements and 
Their Relationship to the Strategic Defense Initiative. 
AD-A212 971/6/GAR 006,334 PC A04/MF A01 


RAND/R-3584-AF 


Cost Estimates and aoe ‘ocedures in the IIR (imag- 

ing Infrared) Maverick and AMRAAM (Advanced Medium- 

Range Air-to-Air Missile) Programs. 

AD-A212 919/5/GAR 006,450 PC A04/MF A01 
RAND/R-3588/1-AF 


Gorbachev's Policies Toward Western Europe: A Balance 


Sheet. Executive Sum 
AD-A212 917/9/GAR 005,319 PC A03/MF A01 
RAND/R-3604/1-AF 


New View of Weapon System Reliability and Maintainability. 


Executive Summary. 

AD-A213 282/7/GAR 006,360 PC A03/MF A01 
RAND/R-3604/2-AF 

New View of Weapon System Reliability and Maintainability. 

AD-A213 281/9/GAR 006,359 PC A06/MF A01 
RAND/R-3660-AF 


Airpower in Peripheral Conflict: The French Experience in 
Africa. 


AD-A213 280/1/GAR 006,418 PC AO5/MF A01 
RAND/R-3698-AF 
Generalizations of Palm's Theorem and Dyna-METRIC’s 


Demand and Pipeline Variability. 
AD-A213 283/5/GAR 006,361 PC A03/MF A01 


REF-2019/WP-3578 
Early Life History of Pacific Herring: Relationships of Larval 
Dispersal and Mortality to Environmental Conditions. Final 
Report of 1989 Port Moller Reconnaissance Survey. 
PB90-120668/GAR 006,592 PC A08/MF A01 
REPT-Q-551 
Erosion rope | Using Remote 2 Sue 
N89-29827/7/GA\ 006,486 PC A03/MF A01 
REPT-88-204 
Nimbus-7 ERB (Earth Radiation Budget) Solar Analysis 
Tape (ESAT) User's Guide. 
N89-30151/9/GAR 005,156 PC A05/MF A01 
REPT-89-2 
Communications on Hydraulic and Geotechnical Engineer- 
ing: Numerican Model WAVEWATCH (WAVE Height, WA- 
Terdepth and Current Hindcasting): A Third Generation 
Model for Hindcasting of Wind Waves on Tides in Shelf 


Seas. 

PB90-122862/GAR 006,607 PC A05/MF A01 
REPT-338-TL-SEAL-3-89 

Rotordynamic-Coefficient Test Results for the SSME 

(Space Shuttle Main Engine) HPOTP (High Pressure 

Oxygen Turbopump) Turbine Interstage Seal for the Current 

and an Improved Swirl Brake. 

N89-29949/2/GAR 
REPT-1273-15 

Solid Oxide Fuel Cell 

Design. Program 2 Final 

1989. 


006,822 PC A05/MF A01 


leneration System Conceptual 
leport, April 30, 1987-July 31, 
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PB90-114968/GAR 
REPT-2166J011 


005,826 PC A06/MF A01 


and Surface T 


Fine ite Shape 
PB90-115452/GAR 005,542 S42 PC A06/MF A01 
REPT-9100 


Improvement of the GUARD/NARD Computer Programs. 
PB90-115510/GAR 006,948 PC A04/MF A01 


REPT-632463 
Wave Equation Analysis of Piles Installed with Diesel Ham- 


mers. 
PB90-115577/GAR 005,560 PC A08/MF A01 
RIACS-TR-85.3 


Evaluating Parallel Computer Systems. 
N89-29977/0/GAR 005,641 PC A03/MF A01 
RP-8715 


Evaluation of the PRORUT Equipment to Measure Road 


Profile and Rutting. 
PB90-115619/GAl 005,550 PC A05/MF A01 
RR-446-1F 
Review of Undrained Shear Strength Testi 
Used by the Texas State Department of Hig 
Public Transportation. 
PB90-115635/GAR 005,552 


RR-1119-1F 
ed Concrete Quality Control Procedures Including 


Improv 
Third Point Loadi 
005,551 PC A09/MF A01 


Methods 
ys and 


PC A09/MF A01 


PB90-115627/GAR. 
RSI-0329 


hang Guide to SPEEDI: The Sandia — Engineer- 
Environmental Database Implementat 
D 89015166/GAR 005, 358 P PC A07/MF A01 


RSRE-MEMO-4277 
Aivey MM1007; Object Identification from 2D Images: The 
RSRE (Royal Signals and Radar Establishment) tribu- 
tion. 
AD-A213 130/8/GAR 005,687 PC A03/MF A01 
RSRE-MEMO-4279 


SIMOGEN - An Object-Oriented Language for Simulation. 
AD-A213 129/0/GAR 005649 PC A03/MF A01 


SAIC-89/1428 


Stability and Scaling of High Current Cyclic Accelerators. 
AD-A213 143/1/GAR 006,760 PC A06/MF A01 


SAND-87-3139 
Experimental Results Pertaining to the Performance of 


Thermal Igniters. 
NUREG/CR-5079/GAR 006,543 PC A05/MF A01 
SAND-88-1849C 


US DOE (Department of Energy) emergency diesel per- 


formance prediction. 

DE89010230/GAR 006,566 PC A02/MF A01 
SAND-88-1882C 

Technical evaluation of in-containment cables for the US 


nuclear piant life extension. 
DE89011539/GAR 006,569 PC A02/MF A01 
SAND-88-2161C 


Critical look at nuclear qualified electrical cable insulation 
nition and damage thresholds. 
E89011534/GA 006,568 PC A03/MF A01 


SAND-88-2171C 
Equipment qualification risk scoping analyses. Results and 


conclusions. 

DE89011537/GAR 006,536 PC A02/MF A01 
SAND-88-2172C 

Condition monitoring and aging assessment for class 1E 


DE8901 0770/GAR 006,567 PC A02/MF A01 
SAND-88-2260 
Standard Problem for HECTR-MAAP Comparison: In-Cavity 


Oxidation 
NUREG/CR-521 5/GAR 006,574 PC A06/MF A01 
SAND-88-2465C 


yg initiation of secondary explosives. Reniund paper No. 

DE89010229/GAR 006,642 PC A02 
SAND-88-2766C 

Shock behavior of explosives about the C-J (Chapman- 


—_ point. 
DE89007642/GAR 006,639 PC A02/MF A01 
SAND-88-3298 

Fracturing Along the Grand Hogback, Garfield County, Col- 


orado. 
DE89015198/GAR 006,459 PC A03/MF A01 
SAND-88-3470C 


Varistor-Particle Lightning Arrestor Connector Performance 
Under Simulated Extreme — Currents. 
DE89012663/GAR 5,721 PC A02/MF A01 


SAND-89-0252C 


Pyrotechnic ignition studies using a gun tunnel 
DE89012496/GAR 006,644 PC ‘A03/MF A01 


SAND-89-0271C 


Heat transfer characteristics of igniter ae a. 
DE89011449/GAR 006,643 A03/MF A01 


SAND-89-0339C 
United States photovoltaic concentrator technology process 


and new program initiative. 
DE89013812/GAR 005,833 PC A02/MF A01 


SAND-89-0544C 


Mechanical states in wound capacitors. Part 
DE89008110/GAR 005,738 
SAND-89-0545C 
rasa states in wound capacitors. Part 2: Optimiza- 
DE89008116/GAR 005,739 PC A03/MF A01 
SAND-89-0700C 


Preparation and evaluation ms composite membranes for 


zinc/bromine storage batteries 
DE89009931/GAR 005,771 PC A03/MF A01 


SAND-89-0725C 
Modeling of coal structure using computer-aided molecular 


in. 
DE89011511/GAR 005,795 PC A02/MF A01 
SAND-89-0788C 


Role of sensor directed, model based control in robotics. 
DE89014133/GAR 006,092 PC A02/MF A01 


SAND-89-0839C 
Stretched-membrane heliostats for solar central-receiver 


|= plants. 
E89016034/GAR 005,835 PC A03/MF A01 
SAND-89-0853C 

Studies of the initial reactions that occur during direct coal 


liquefaction. 
DE89011542/GAR 005,788 PC A02/MF A01 
SAND-89-0901 


Design considerations for ITER (International Thermonucie- 
ar Experimental Reactor) plasma facing components. 
DE89015200/GAR 006, PC A06/MF A01 


SAND-89-1086C 
Steam explosion studies with molten iron-alumina generat- 


ed by thermite reactions. 
006,562 PC A03/MF A01 


4: Predicti 
PC A03/MF A01 


DE89016033/GAR 
bape cs 


Monit cables for local 
DE89013. 2/GAR sa 


SAND-89-1161C 


006.37 570 PC A02/MF A01 


Data processi - ntning Warnii ay 
DE89012495/ = 00526 PC A03/MF A01 


SAND-89-1180C 


Telemanaged system: 

DE89016414/GAR 
SAND-89-1216C 

Influence of organic coal structure on liquefaction behavior 


under low-sev conditions. 
DE89013587/GAR 005,790 PC A03/MF A01 


SAND-89-1243 
DOE (Department of Energy) nuclear weapon RD and T 
(research, development, and testing): Objectives, roles, and 
responsibilities. 
DE89014019/GAR 006,434 PC A03/MF A01 
SAND-89-1331 
Development of the steel/aluminum composite gate for the 


ified auxiliary closure. 
005,587 PC A03/MF A01 


005,681 PC A02/MF A01 


modi 

DE89015197/GAR 
SAND-89-1398C 

Use of molecular modeling to design alkane activation cata- 


E89016185/GAR 005,804 PC A03/MF A01 
SAND-89-1492 
Equation typi 
DE89015165/ 
SAND-89-1502 
phen yn reports for EIM A mango Information Man- 


nt) cor ler systems: A perspective. 
D 89015194/GAR 006,07 PC A03/MF A01 


SAND-89-1542C 


GaAs ASIC design case study. 
DE89013934/GAR 


SAND-89-1625C 
Circuit level modeling of inductive elements. 
DE89015122/GAR 005,740 PC A02/MF A01 
SAND-89-1876C 
Structural aspects of the phase separation § in 


La2CuO(4.032). 

DE89016183/GAR 006,719 PC A02/MF A01 
SAND-89-1881C 

VIBRAFUGE: A aes: environment testing facility-vibra- 


tion testing on a centrifu 
DE89015120/GAR 006,735 PC A03/MF A01 
SAND-89-7035 


—. grooved and polycrystalline silicon solar cell re- 


searcn. 
DE89015196/GAR 005,834 PC A03/MF A01 
SAND-89-7066 


Aurora second single arm tests. 
DE89015195/GAR 


SAND-89-7072C 
Development of a methodology for a comparative techno- 
economic analysis of coal liquefaction, coprocessing and 
resid ho rere 
DE89015410/GAR 005,791 PC A03/MF A01 
a ig 


oil switch 
Des901 5192/ we 


; Guidelines for Mass-11 users and others. 
R 005,630 PC A05/MF A01 


005,755 PC A02/MF A01 


006,499 PC A03/MF A01 


program. 
006,498 PC A04/MF A01 


SLAC-PUB-5026 


SAND-89-7099 
bag ae Guide to SPEEDI: The Sandia + yaa Engineer- 


Environmental Database | 
D 89015166/GAR 005, 258 B PC A07/MF A01 


SBI-AD-E501-155 
Equivalent Units. 
AD-A213 380/9/GAR 

SBI-AD-E801-979 


005,402 PC A03/MF A01 


Autopilot in Methodology for Bank-to-Turn Missiles. 
AD-A213 379, N/GAR 006,451 PC A06/MF A01 


SD-TR-89-63 
Standard Method for Measurement of Nonvoiatile Residue 


on Surfaces. 
AD-A213 324/7/GAR 006,874 PC A04/MF A01 
SD-TR-89-67 
in and Tests of Simple, Inexpensive Optical Beacon 


for Use on Small Satellites. 
AD-A213 325/4/GAR 006,916 PC A03/MF A01 
SEASF-TR-89-001 


DEWFALL X.0 ora Prototype): Engineering Software 
for Non-Steady Radial Energy Transfer with Vaporization/ 
Condensation. Draft User Manual. 

DE89016311/GAR 005,263 PC A11/MF A01 


SER-A-8 


Modelling Messa 
Problem with PrT- 
PB90-122839/GAR 


SER-B-5 
Petri Nets in Algebraic Theories: A Category Theory Ap- 


proach. 
PB90-122813/GAR 005,678 PC A03/MF A01 
SER-C-PREPUBL-FASC-35 


Wind and Shock Model for Quasars: Confrontation with Ob- 
servations of 3C 273. 
N89-30148/5/GAR 


SER-C-PREPUBL-FASC-36 


New Calibration of Geneva Photometry in Terms of Te, 
LOG G and Mass for B Stars. 
N89-30149/3/GAR 005,155 PC A03/MF A01 


SERI/SP-231-3521 


FY 1988 ethanol from biomass annual report. 
DE89009460/GAR 005,793 PC A20/MF A01 


SERI/STR-211-3529 


Novel thin-film CulnSe2 fabrication. Final subcontract 
, January 1989. 
'89009440/GAR 


SERI/STR-211-3539 
Alternative fabrication techniques for high-efficiency 
CuinSe2 and CulnSe2-alloy films and cells. Annual subcon- 


tract report, 10 November 1987-31 December 1988. 
DE89009451/GAR 006,168 PC A04/MF A01 


SERI/STR-211-3540 


CulnSe2 solar cel! research by sputter deposition. Final 
subcontract report, January 1985-November 10, 1987. 
DE89009450/GAR 005,832 PC A04/MF A01 


SERI/STR-217-3463 


Comparison of wind turbulence simulation models for sto- 
chastic loads analysis for horizontal-axis wind turbines. 
DE89009442/GAR 005,818 PC A03/MF A01 


grt etre 


i results from testing a Remote Multiplexing 
~ (RMU) for temperature-induced errors. 
DE89009432/GAR 005,817 PC A03/MF A01 


SGD-541-PT-1 
Solar-Geophysical Data Number 541, September 1989. Part 
1 (Prompt Reports). Data for August, July 1989, and Late 
Data. 
PB90-122763/GAR 005,160 PC A08/MF A01 
SGD-541-PT-2 
Solar-Geophysical Data Number 541, September 1989. Part 
2 (Comprehensive Reports). Data for March 1989 and Mis- 
cellaneous. 
PB90-122755/GAR 005,159 PC A09/MF A01 
SGR-94 


Tropical and Subtropical Fisheries Technological Society of 
the Americas. Conference Proceedings: Annual Conference 
— Held in Gulf Shores, Alabama on October 16-18, 


1988. 
PB90-120312/GAR 


SIR-89-023-VOL-2 
Stress Intensity Factors for omar Metal Structures under 
Rapid Thermal Loading. Volume 2. Theoretical Background. 
AD-A213 297/5/GAR 006,175 PC A20/MF A03 
SLAC-PUB-4920 
Automated focal point positioning and emittance measure- 
ment procedure for the interaction point of the SLC (Stan- 
ford Linear Collider). 
DE89015629/GAR 
SLAC-PUB-5024 
Alignment and vibration issues in TeV linear collider design. 
DE89015631/GAR 006,775 PC A02/MF A01 
SLAC-PUB-5026 


immersed field cluster klystron. 
DE89015633/GAR 


_——_ for the Byzantine Generals 
: 005,643 PC A05/MF A01 


005,154 PC A03/MF A01 


006,121 PC A03/MF A01 


005,106 PC A12/MF A02 


006,774 PC A02/MF A01 


006,776 PC A02/MF A01 
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SLAC-PUB-5038 
Design of a high luminosity collider for the Tau-Charm Fac- 


89015635/GAR 006,777 PC A02/MF A01 
SLAC-PUB-5046 
Monte Carlo study of CP asymmetry measurement of a 


Tau-Charm et 

DE89015636/GAI 006,778 PC A02/MF A01 
SLAC-PUB-5049 

Hi tt S-band linac for initial acceleration of the 

SLC C linear collider) intense positron bunch. 

DE89015637/GAR 006,779 PC A02/MF A01 
SLAC-PUB-5050 

E matching of 1.2 GeV positron beam to the SLC 


Linear Collider) 
SeB901 5638/GAR B06, 920 PC A02/MF A01 
SLAC-340 


Optical tuning in the arcs and final focus sections of the 

Stanford Linear Collider. 

DE89015620/GAR 006,773 PC A11/MF A01 
SLCET-TR-85-0442-F 

MM and T for VHSIC Multichip i. 

AD-A213 259/5/GAR 005,754 PC A16/MF A02 
SOL-89-13 

Monte Carlo (importance) ing within a en nig De- 


Sampili 
pay Algorithm for Stochastic Linear Program 
AD-A212 854/4/GAR 005,776 PC ‘A03/MF A01 
SP-RAPP-1989:10 


Instrumentation of Pendulum impactor Using Metal Foil 


PB90-1 /GAR 006,071 PC A03/MF A01 
SP-RAPP-1989:38 
Aldring av Taetskikt pa Tak: Jaemfoerelse Mellan Olika Al- 


pe ereney of Roof Coverings). 
1O4aO/GAR” 005,386 PC A04/MF A01 


SP-RAPP-1989:43 

ic ——_ of Hot-isostatic-Pressed Silicon Nitride. 

90-1 9/GAR 006,127 PC A03/MF A01 

SR-97/98(1989) 
Status Report on Research, January-June 1989. 
PB90-121161/GAR 005, PC A12/MF A02 

SRI-EAS-88-229 
POHCs (Principal Organic Hazardous Constituents) and 
PICs (Products of Incomplete Combustion) Screening Pro- 


P50-116990/GAR 005,849 PC A06/MF A01 
SRNTN-64 

PC-NETSIM: A PC Based Network Simulation. 

AD-A213 203/3/GAR 005,594 PC A03/MF A01 
STF15-A89011 

Heat Meters: Information sy ont on +f. 0 Aa D-Activities in 


the IEA (International Energy 
PB90-121070/GAR a oa "PCE E04/MF E04 


STF17-A89027 


Management: Status and Chall 


005,313 PC E03/MF E03 


PB90-119991/GAI 
STF17-A89032 


lormation Systems in CiM. 


Management Inf 
PB90-119975/GAR 006,078 PC E03/MF E03 
STF17-A89033 


Geometry as a Scientific Base in Manufacturing Technol- 


PBg0-1 19983/GAR 006,084 PC E03/MF E03 
STF 19-A89008 


Magnetic Field Dependence of AC-Permeability in Super- 


page Dee -delta. 
PB90-1 /GAR 006,728 PC E03/MF E03 
STF19-A89009 


Specific Heat Anomalies in the Temperature Range 200 K 
to 240 K in CUO and YBa2Cu307-delta(YBCO). 
PB90-120981/GAR 006,727 PC E03/MF E03 


STF19-A89010 
Review of Elastic Properties of be) db. J sub C) Supercon- 


ductors, and Some Related (C sub 
PB90-121062/GAR 006,730 PG E03/MF E03 


STF21-A89051 


Computer for Cost Evaluation of Chemical Plants. 
PB90-120015/GAR 005,438 PC E04/MF E04 
STF21-A89052 

Gas Separations by Selective Membranes. 

PB90-120007/GA\ 005,437 PC E04/MF E04 
STF34-A89061 

Vaporization of Silicon Carbide Studied by Mass-Loss Effu- 

sion. 

PB90-121104/GAR 005,508 PC E04/MF E04 
STF34-A89065 

Hot Torsion my of the Holmestrand , ee Line 


and Back Annealing Properties of 3003 Foil S! 
PB90-121021/GA /GAR- 006,188 PC E03/MF E03 


aap prnang meng og of Trace 4 
rains of Iron Oxides with Secondary lon 
Mass SIMS). 
PB90-121088/GA\ 005,425 PC E04/MF E04 
STUDSVIK/NP-86/ 108 


Assesement of RELAP5/MOD2, Cycle 36.04 against FIX-ll 
_ Break Experiment No. 3051. International Agreement 


OR-50 VOL. 90, No. 3 


NUREG/IA-0029/GAR 
TACOM-TR-13315 

MM and T Advanced Balancing/Machining. 

AD-A213 103/5/GAR 006,087 PC A07/MF A01 
TACOM-TR-13378 

Manufacturing Methods and Technology Automatic Debur- 


ring. 

AD-A213 211/6/GAR 006,083 PC A03/MF A01 
TACOM-TR-13433 

Automated Generation of Scenes Based on DLMS (Digital 


Land Mass System) Data Base. 
AD-A213 050/8/GAR 006,410 PC A04/MF A01 


TACOM-TR-13464 


User’s Manual for the Ride Motion Simulator. 
AD-A212 855/1/GAR 006,344 PC A06/MF A01 


TASC-TR-5234-4 
E and V (Evaluation and Validation) Guidebook, Version 


73. 

AD-A212 992/2/GAR 005,646 PC A06/MF A01 
TR-1 

Raman Spectroscopic Study of Vapor Deposited Poly(N,N- 

bis(phenoxyp! ee Films. 

AD-A213 352/8/GA 005,515 PC A02/MF A01 
TR-2 

Adhesion of Vapor Phase Deposited Ultra-Thin Polyimide 


Films on Polycrystalline Silver. 
AD-A213 354/4/GAR 005,517 PC A03/MF A01 


a 
thesis and ng gl of 2,2’-Bipyridy! Complexes 


S) Dooshenurniv) Revisio 

AD-A213 186/0/GAR 005,468 PC A03/MF A01 
TR-3 

Chemistry of Adhesion at the Polyimide-Metal Interface. 

AD-A213 353/6/GAR 005,516 PC A03/MF A01 
TR-12 

Growth and Characterization of Zinc Sulfide Films by Con- 

version of Zinc Oxide Films with H2S. 

AD-A213 345/2/GAR 005,475 PC A02/MF A01 
TR-13 

Preparation and Properties of Cobalt-Doped I-VI Chalco- 


nides. 
2b-a213 289/2/GAR 005,474 PC A03/MF A01 
TR-62 
Reaction of Carbon Dioxide with Gaseous Niobium and Nio- 


bium Oxide Clusters. 

AD-A213 012/8/GAR 005,452 PC A03/MF A01 
TR-63 

Effects of Finite Volumes on Electronic Ener: 

AD-A213 013/6/GAR 005,453 
TR-64 

Unimolecular Decomposition of Sputtered CS(Csl)n+ Clus- 

ters: Stabilities and Evaporation Energetics. 

AD-A213 011/0/GAR 005,451 PC A02/MF A01 
TR-89-1 

Mitochondrial Restriction Enzyme Screenin 

netic Relatedness in the Hard Shell Clam 


aria’. Part 2. Population Variation. 
PB90-114406/GAR 006,582 PC A05/MF A01 


TR-89-14 
Multi-Level Specification and Verification of Real-Time Soft- 


ware. 
AD-A213 227/2/GAR 005,652 PC A03/MF A01 


TR-0089(4051-01)-1 
Design and Tests of Simple, Inexpensive Optical Beacon 


for Use on Small Satellites. 
AD-A213 325/4/GAR 006,916 PC A03/MF A01 
TR-0089(4530-02)-1 


Standard Method for Measurement of Nonvolatile Residue 
on Surfaces. 
006,874 PC A04/MF A01 


006,575 PC A05S/MF A01 


Transfer. 
A03/MF A01 


and Phyloge- 
ienus ‘Mercen- 


AD-A213 324/7/GAR 
TR-846 

Efficient Detection of Small Moving Objects. 

AD-A213 314/8/GAR 005,705 PC A05/MF A01 
TR-2075-3 

Operator Workload: Comprehensive Review and Evaluation 

of ator Workload Methodologies. 

AD-A212 879/1/GAR 5,023 PC A13/MF A02 
TRB/NCHRP/SYN-152 

Compaction of Asphalt Pavement. 

PB90-114067/GAR 005,546 PC A04/MF A01 
TRB/SR-216 

Zero Alcohol and Other Options: Limits for Truck and Bus 


Drivers. 

PB90-115015/GAR 006,945 PC %10/MF A01 
TRB/SR-223 

Providing Access for Large Trucks. 

PB90-115023/GAR 006,934 PC A14/MF A02 
TRB/SR-224 

Safety Belts, Airbags and Child Restraints: Research to Ad- 

dress Emerging Policy Questions. 

PB90-115866/GAR 006,949 PC A05/MF A01 
TWR-17541-V-7 

png Set 360L002 (STS-27) Field Joint Protection System, 


N89-; 29460/ 5/GAR 
UA-9016436 


SOMED (School of Mines and Energy Development). 
Annual report, 1987-1988. 


005,588 PC A03/MF A01 


DE89016436/GAR 
UBAFFALO/DC/89/TR-112 
Local Pairing and Antiferromagnetism in High-T(c) Super- 


conductors. 
AD-A213 004/5/GAR 006,713 PC A03/MF A01 
UBUFFALO/DC/89/TR-111 


Optical Nutation in Polymers Irradiated by Ultrashort Laser 


Pulses. 

AD-A212 927/8/GAR 005,445 PC A03/MF A01 
UC-TR-18 

Mechanisms in Reactive lon Etching of Silicon Carbide Thin 


Films. 
AD-A213 018/5/GAR 006,119 PC A02/MF A01 
UCID-19227-88 


US ener. 9Y flow-1988. 
DE89015186/GAR 


UCID-20664-88 


Computer Science Research. Computation Directorate. 
DE89015618/GAR 005,696 PC A07/MF A01 


UCID-21600 


Repository Technology Program activities, FY 
DE89015187/GAR 006,515 PC A03/MF A01 


UCID-21672 


Work plan radiological assessment of the Laboratory for 
Energy-Related Health Research. 
DE89015616/GAR 006,300 PC A03/MF A01 


UCID-21736 


XRLSim model specifications and user interfaces. 
DE89015183/GAR 006,336 PC A06/MF A01 


UCID-21740 
Programming in C at NMFECC (National cr Fusion 


Energy Com Center): A practical 
Beas 8 /GAR 00569 Pi PC A03/MF A01 


UCID-21742 


X-ray diffraction patterns of metal aurocyanide: 
DE89015188/GAR 005,478 PC “A03/MF A01 


UCLA-10-P25-112 


Medium energy particle physics. Annual eres Pe ee 
DE89016006/GAR 


UCRL-100366 
New streak tube design with a high signal to noise ratio 


and fast time response. 
DE89016500/GAR 006,790 PC A02/MF A01 
UCRL-100511 


Managing human exposure and health risks. An integrated 
approach and the role of uncertainty. 
DE89008611/GAR 005,880 PC A02/MF A01 


UCRL-100525 
Micro-cavity int 
DE89016649/GAR 

UCRL-100647 
Response of isotropic brittle materials to abrasive process- 


es. 
DE89016637/GAR 006,155 PC A02/MF A01 
UCRL-100710 


Bragg crystal polarimeters. 
DE89015775/GAR 


UCRL-100718 
Low-cost three-dimensional stereoscopic display technique 


for computer-aided design. 
005,658 PC A03/MF A01 


006,479 PC A03/MF A01 


005,828 PC A03/MF A01 


2 vacuum diodes and triode 
005,757 be ‘A02/MF A01 


005,131 PC A03/MF A01 


DE89011635/GAR 
UCRL-100958 
Addressing user display requirements from a large and di- 


verse user community. 
DE89011403/GAR 005,657 PC A02/MF A01 
UCRL-101252 


Structured approach to SNM (Special Nuclear Material) 


anomalies resolution. 
DE89016516/GAR 006,576 PC A02/MF A0t 
UCRL-101426 


Comprehensive method for evaluating safeguards against 
the insider threat. The Insider Evaluation module of 
= (Analytic System and Software for Evaluating 


ue and Security). 
DE89016519/GAR 006,577 PC A02/MF A01 
UCRL-101547 


Delayed failure of silver-aided diffusion welds between 


steel. 

DE89016652/GAR 006,159 PC A03/MF A01 
UDR-TR-87-130 

Probabilistic Finite Element Analysis of Dynamic Structural 


Response. 
AD-A213 249/6/GAR 005,571 PC A10/MF A02 
UILU-ENG-89-2007 


Experiments and Analyses to Study the Seismic Response 
of Reinforced Concrete Frame-Wall Structures with Yielding 


Columns. 
PB90-111725/GAR 005,392 PC A19/MF A03 
UILU-ENG-89-2222 


Efficient on-Line Simulations of Tree Machines and Multidi- 

mensional Turing Machines by Random Access Machines. 

AD-A213 152/2/GAR 005,636 PC A03/MF A01 
UILU-ENG-89-2223 


Multilevel Parallel Solver for Block Tridiagonal and Banded 
Linear Systems. 
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AD-A213 151/4/GAR 
UILU-ENG-89-2224 
Identification of Impulsive Interference Channel: 
AD-A213 154/8/GAR 005,628 PC ‘A07/MF A01 
UILU-ENG-89-2227 
Arc Current P corneed of a Robotic Welding System: Modeling 
n. 


and Control 
ADADTS 150, 6/GAR 006,081 PC A04/MF A01 
UILU-ENG-89-2229 
Accurate Timing Model for Fault Simulation in MOS Cir- 


AD-A213 153/0/GAR 005,753 PC A03/MF A01 
UK/DC/TR-27 


fw ene Derivatives of 9-Borabicycio(3.3.1)Nonane. 
AD-A213 273/6/GAR 005,430 PC A03/MF A01 


UM-HSRI-81-9 
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ational Doubles. 
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UNIHI-SG-JC-89-13 

Colonization of Artificial Reef Materials by Corals and Other 
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(Ordering by title only will delay your order) Routing 1600 bpi | 6250 bpi 


20. 
21. 
22. 


/ 
23, Lcscaliadued 


All magnetic tapes are sent air mail or equivalent Subtotal 
service to both U.S. and foreign addresses. 





























ENTER this amount on the b> 
other side of this form. 





SPECIAL RUSH and EXPRESS RUSH SERVICE-Orders are processed within 24 hours and sent First Class 
ORDERING OPTIONS or equivalent. U.S., Canada, and Mexico, add $12 per item, other countries 


add $14.50 per item (Air Mail postage additional, see other side). 
Telephone: (800) 336-4700 


in Virginia call: EXPRESS SERVICE-Orders are processed within 24 hours AND delivered 
(703) 487-4700 by overnight courier. Available to U.S. addresses only, add $22 per item. 


Rev. 11/29/88 





International Cooperating Organizations 


NTIS is represented in many countries around the world by local organizations. These representatives ensure that NTIS 
clients in those countries receive fast and efficient service when transacting business with NTIS. They offer the conven- 
ience of accepting payment in local currencies and can resolve any order-related problem. These representatives may 
also serve as a channel for non-U.S. information acquisitions. 
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ARGENTINA COSTA RICA HONDURAS KOREA | PERU 


Suministros Asociados S.A 

Mr. Daniel B. Koretzky 

Belgrano 333, 1/34 

1642 - San Isidro, 

Buenos Aires, ARGENTINA 
PHONE: 742-1466, 747-6944 
FAX:54-1-11-2206 or 743-6641 


AUSTRALIA 

INFO-LINE 

Overseas Document Delivery 
235-243 Jones St.; Broadway 
N.S.W. 2007, AUSTRALIA 

PHONE: 282-1614 

FAX: 61-2-282-1640 


BOLIVIA 


Direccion General de Normas y 
Tecnolgia 

Lic. Consuelo Ballivian de Avila 

Directoria, SITI 

Casilla Postal 4430 

La Paz, BOLIVIA 

PHONE: 37-20-47, 37-73-09 

TLX: 3259 DI COMEX BU 


BOTSWANA 

The Botswana Technology Centre 
Private Bag 0082 

Gaborone, BOTSWANA 

PHONE: 314161 

TLX: 2928 BD 


BRAZIL 

PTI Ltda 

Mr. Pierre Grossmann 

Rua Peixoto Gomide, 209 

01409 Sao Paulo - SP, BRAZIL 
PHONE: 257-2157, 256-3175 
FAX: 55-11-258-6990 


CHILE 
INTEC/CHILE 

Attn: Library 

P.O. Box 19002 
Santiago 19, CHILE 
PHONE: 228-2083 

TLX: 341641 INTEC-CK 


CHINA, PEOPLE’S 
REPUBLIC OF 


Institute of Scientific & Technical 
Information of China (ISTIC) 


Mr. Ge Songxue 

P.O. Box 3827 

Beijing, 100038 CHINA 
PHONE: 831-5304 

TLX: 20079 ISTIC CN 


COLOMBIA 


COLCIENCIAS 

Division de Biblioteca y Docu- 
mentacion 

Mrs. Isabel Forero de Moreno 

Apartado Aereo 051 580 

Bogota, D.E., COLOMBIA 

PHONE: 274-0660, 274-0004 

FAX: 57-1-274-4460 


ENLACE Ltda 

Dr. Octavio Rojas 

Apartado Aereo 34270 

Bogota, D.E., COLOMBIA 
PHONE: 287-6950, 285-1779 
TLX: 45660 CYTEC CO 

FAX: 57-1-245-5461 


Revistas Tecnicas, Ltda 

Mrs. Maria Eugenia de Restrepo 
Apartado Aereo 52621 
Medellin, COLOMBIA 

PHONE: 230-4948 

TLX: 65018 ARGOS Attn: ICPC 


11/15/89 











Instituto Tecnologico de Costa Rica 
(ITCR) 

Centro de Informacion Tecnologica 

Ms. Flora Jimenez 

Apartado 159 

Cartago 7050, COSTA RICA 

PHONE: 51-63-43, 51-53-33 X: 2262 

TLX: 8013 ITCR CR 


CYPRUS 


| Middle East Marketing Research 


Bureau 


| Mr. Charles Glover 


P.O. Box 2098 
Nicosia, CYPRUS 
PHONE: 311333 


| FAX: 3572-311433 
| DOMINICAN REPUBLIC 


INDOTEC 


| Ing. William Calderon 


Apartado Postal 329-2 


| Santo Domingo, DOMINICAN 


REPUBLIC 


| PHONE: 566-8121 thru 29 


| ECUADOR 
| CENDES 
| Ing. Marco Ibarra 


Apartado 5833 


| Guayaquil, ECUADOR 
| PHONE: 307-628, 308-500 


TLX: 3603 CENDES ED 


Centro de Info. Tecnica y Cientifica 
Inst. de Invest. Tecnoloicas-EPN 
Ing. Francisco Alomia 

Apartado 2759 

Quito, ECUADOR 

PHONE: 554-302, 541-794 


| TLX: ESPONA 2650 
| EL SALVADOR 


Centro Nacional de Productividad 
(CENAP) 


| Director, Servicio de Informacion y 


Transferencia de Tecnologia 
13 Calle Oriente 124 
San Salvador, EL SALVADOR 


| PHONE: 22-30-64, 22-31-91 


ENGLAND 


| Microinfo Limited 


NTIS Division 


| P.O. Box 3 
| Alton, Hampshire GU34 2PG 


ENGLAND 
PHONE: 420-86848 
FAX: 44-420-89889 


| FINLAND 


| Technical Research Center of 


Finland 


| Technical Information Service 
| Mr. Sauli Laitinen, Director 


Vuorimiehentie 5 


| 02150 ESPOO 15, FINLAND 


PHONE: 4561 


| FAX: 358-0-455-4073 
| 
FRANCE 


World Data 
Ms. Dominique Petroni 


| NTIS Manager 


B.P. 68 


| 75060 Paris 2, FRANCE 
| PHONE: 4508-8566 
| FAX 33-1-42-336-354 (Mark “For 


World Data’) 





| Librerie 
| 28 Via Lima 

| 00192 Roma, ITALY 
| PHONE 
| TLX: 622492 DEA LIB | 





| Universidad Nacional Autonoma de 


Honduras 
Centro de Informacion Industrial 
(Cll) 
Ms. Patricia Duron 
Tegucigalpa, D.C., HONDURAS 
PHONE: 32-55-57,32-22-08 x 114 
TLX 1289 UNAH HO 


INDIA 

Allied Publishers Ltd 
NTIS Division 

751 Mount Road 

Madras 600 002, INDIA 
PHONE: 863938, 863948 


| FAX: 91-44-944-444 (Mark ‘Attn 


Haripriya, 863-938") 


Higginbothams Ltd 
NTIS Division 
Mrs. Vasantha Mithra 


| 814 Anna Salai 


Madras, 600 002, INDIA 
PHONE: 831841 


FAX: 91-44-56-2590 


Informatics 


Attn: Mr. N. V. Sathyanarayana 
P.O. Box 360, Seshadripuram 


| Bangalore, 560 003, INDIA 
| PHONE 


344-598 
TLX: 845-2041 INFO IN 


| INDONESIA 


| Pusat Dokumentasi dan 


Informasi !Imiah (PDI!) 
Mrs. Moersi Soetarti 
P.O. Box 3065/Jkt 


| Jakarta, INDONESIA 


PHONE: 583-465/6 


| TLX: 62875 


ISRAEL 


National Center of Scientific and 
Technological Information (COST1) 


| P.O. Box 20125 

| Tel Aviv 61201, ISRAEL 
| PHONE: 561-5522 

| FAX: 972-3-561-4619 


| ITALY 


Diffusione Edizioni Anglo-Americane 
(DEA) 
Internazionale 


(06) 861441, 861667 


FAX:39-6-853-228 


| JAPAN 
| Mitsubishi 


Research Institute 
Inc. (MRI) 


| NTIS Manager 


Time and Life Building 


| 3-6 Otemachi 2-chome, Chiyoda-ku 
| Tokyo 100, JAPAN 

| PHONE: 270-9211 

| FAX: 81-03-279-1308 


| JORDAN 


| Royal Scientific Society 
| Dr. Yousef Nusseir, Director 


Computer Systems Department 
P.O. Box 925819 
Amman, JORDAN 


| PHONE: 844701/9 
| FAX: 862-6-844806 


Korea Institute for Economics and 
Technology 
Information Resources 
Ms. Sukyoung Kim 

P.O. Box 205, Cheongrvangri 
Seoul, KOREA 

PHONE: 965-6211; 966-8301 
FAX: 822-962-4702 


LESOTHO 

M. D. Consultants (Pty) Lid 
Mr. Karun Kumar 

P/Bag A-305 

Maseru 100, LESOTHO 
PHONE: 326-021 

FAX: 266-50-310130 


MEXICO 

INFOTEC 

| Ms. Guadalupe Carrion 

| Apdo. Postal 22-860 

| 14060 Tlalpan, D.F. MEXICO 
PHONE: 652-5377, 655-6011 
| FAX: 905-568-9921 


| MOROCCO 


Centre National de Documenta- 
tion of Morocco 

Mr. Battiwa Lekbir 

B.P. 826, Haut Agdal 

Rabat, MOROCCO 

PHONE: 74944, 73131 

TLX: CND 31052 M 


THE NETHERLANDS 
| Bibliotheek TU Delft 

Mr. R. J. Zwart 

Schuttersveld 2; 
| 2600 MG Delft 

| THE NETHERLANDS 
PHONE: 578-6856 
| FAX: 311-515-8759 


NEW ZEALAND 

R. Hill and Son 

Mr. Peter J. Smith 

ideal House 

Eden Street, New Market 
Auckland 1, NEW ZEALAND 
| PHONE: 548-119 

FAX: 64-9-548-067 


NIGERIA 


The Director FIIRO 

Mr. R.O. Sodipe 

| Private Mail Bag 21023 
Ikeja, NIGERIA 

| PHONE: 521-010, 523-260 
| TLX: 26006 FIIRO NG 


| PAKISTAN 


Pak Book Corporation 

Mr. M. Iqbal Cheema, Director 
| Aziz Chambers, Book Division 
21—Queen's Road, Lahore-3, 

| PAKISTAN 

| PHONE: 55972; 56366 

TLX: 44488 MIAN PK 


| PANAMA 

| Grupo de Tecnologia Apropiada 
| (GTA) 

| Lic. Glenda E. Bonamico 
Apartado 8046 

Panama 7, PANAMA 

PHONE: 61-73-53 


Division 


Postbus 98 





| TLX: 3282015 Stortex, PA 


| Mr. Francisco P 
| TRC Bidg, Sen. Gil J. Puyat Ave. Ext 


| Tanzania Research Infor 


| Servico, S.A 
| Mr. Raul Fajardo 
| Morelli 217, Oficina 204 


San Borja, PERU 
PHONE: 511-070 
TLX: 26043 NELAPSA Pf 


PHILIPPINES 


| Tech. & Livelihood Resource Ctr 


(TLRC) 
Cayco 


Makati, Metro Manila, PHILIPPINES 


| PHONE: 818-7944; 85-16-31 


TLX: 64002 TLRC PN 


| PORTUGAL 


Consulplano SA 
Mr. Miguel Siva 
Division de Informacao Tecnica 
Av. Frei Miguel Contreiras, 54-3 


| P-1700 Lisbon PORTUGAL 
| PHONE: 891187/8/9 


FAX: 351-1-896738 
SPAIN 


| INFILE 
| Sr. Federico Pena 
| Don Ramon de la Cruz, 101- 4°B 


28006 Madrid, SPAIN 


| PHONE: 402-3236, 254-6958 
| FAX: 341-402-4819 


| SWEDEN 


Studsvik Energiteknik AB 
Library, Ms. Vicki Pell 


| S-611-82 
| Nykoping, SWEDEN 


PHONE: 155 21000 
FAX: 46-155-63044 


| TAIWAN 


National Science Council 
Science &Technology Infor. Ctr 


| Ms. Huai-ning CHEN 


P.O. Box 91-37 
Taipei 10636, TAIWAN 


| PHONE: 02-737-7649 
| FAX: 886-2-737-7664 


TANZANIA 


oervice 


Natl. Science Research Council 


| Mr. Hamisi M. Nguli 


P.O. Box 4302 


| Dar es Salaam, TANZANIA 


PHONE: 25802, 20678 
TLX: 41177 


THAILAND 

Thailand Management Asso (TMA) 
Mrs. Sunan Na Nagara 

308 Silom Road 

Bangkok 10500, THAILAND 

PHONE: 234-2624 

TLX: 82831 STICORP 


TURKEY 


| S&T Research Councii of Turkey 


(TUBITAK), TURDOK 
Mr. Aydin Tureli 
Tunus Caddesi No. 33 Kat. 1 


| Kavaklidere; Ankara, TURKEY 
| PHONE: 1258698/90 
| TLX: 43186 BTAK TR 


WEST GERMANY 


FIZ Karlsruhe 

Mrs. Ulrike Keil 

D-7514 Eggenstein-Leo- 
poldshafen 2, WEST GERMANY 
PHONE: 7247-808 300 

FAX: 49-7247-808-666 





KEYWORD INDEX 


PERSONAL AUTHOR INDEX 


CORPORATE AUTHOR INDEX 
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CONTRACT/GRANT NUMBER INDEX 
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NTIS ORDER/REPORT NUMBER INDEX 
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1990 Price Schedules for the United States, Canada, and Mexico 


These prices are for customers in the United States, Canada, and Mexico; 
other customers, write for price list PR-360-4. 


TINT 


ST¥Idds 


SIE 06- 


Microfiche & Paper Copy Reports Computer Products 


Standard Prices Exception Prices Diskettes Magnetic Tapes 


A01 ..........+.- $8.00 $10.00 
11.00 12.00 
. 15.00 ne w- 14.00 
17.00 sstaesigantacka eee 
23.00 18.50 
31.00 si we 21.50 
.... 39.00 ‘ va 24.00 
A18-A21.......45.00 ssicssccseens ea 
29.50 
sevens OOO 
... 35.00 
38.50 
ssinsicengs SUA 
NO1 ............. $60.00 Scene iceoae 
a 59.00 schsicnsicneann a 
NO .......00.0--. 20.00 53.00 
57.50 a i .f; 

«62.00 TO corte 
.... 69.00 er ee 2,100 

.... 80.00 


204d 
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* Contact NTIS for price 
Prices effective January 1, 1990 
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